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This is the look 
Of boiling steel 


“Th picture was taken with a camera that exposes 

3,000 frames per second. One second of action 
takes more than three minutes to project at normal 
viewing speed. Ss ate 


The picture was taken looking into an open hearth 
furnace, and it discloses action that was only vaguely 
perceived before. This enables U. S. Steel scientists 
to develop a better understanding of the kinetics of 
heat transfer and chemical reaction at temperatures 
approaching 3,000° F, 


This is but a small part of the scientific world that 
exists within United States Steel—the leading pro- 
ducer in one of the most interesting businesses in the 
world, the steel business. If you want to dig ore out 
of the mountains of Venezuela, investigate the atomic 
structure of steel crystals, help rocket designers solve 
new problems with new steels, there might well be a 
place for you at United States Steel. Read our booklet, 
‘Paths of Opportunity.”’ Write to United 

States Steel, Personnel Division, Room 

5681, 525 William Penn Place, Pitts 

burgh 30, Pa. 


UNITED STATES STEEL 
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Modern chemistry is creating exciting new 
horizons that challenge the _ inventive 
minds of both scientist and student, Prod- 
uct synthesis, by bold adaptation of natural 
resources to our way of life, has pushed 
the frontiers of chemistry far beyond its 
early promises. 


As the chemical industry forges ahead, 
inventing new processes and producing 
new materials which assure the progress 
and comfort of our society, research and 
development soar to new heights. Imagina- 
tive exploration advances under chemists 
and chemical engineers. New and greater 
production facilities are Many 
more engineers of all kinds tackle the com- 
plex tasks of building new plants or de- 


created. 























signing new processes to expand and per 
fect the many operations of this ever 
growing industry. 


Yes, today’s chemistry is a fascinating 
world, Filled with exciting accomplish 
ments and possibilities, it attracts young 
men and women of vision who will give 
the industry the inspiring leadership of 
tomorrow. 


Write our Director of College Relations 
for a copy of our new booklet “Opportuni 
ties For College Trained People With The 
Dow Chemical Company”. And consult 
with your Placement Director as to when 
a Dow Representative will visit your 


campus. 
































The Dow Chemical Company, Midland, Michigan 
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ENGINEERS and SCIENTISTS 


when 
parallels 


meet 


...a8 in advancement opportunities 
at Sylvania 


PHOTOS CLIT HANH AACHivEe 


Guess 


It remained for Nicholas Lobachevsky to solve a riddle that bothered mathe- 
maticians for the better part of twenty-two centuries.* He was able to construct 
a rational geometry by denying Euclid’s fifth postulate—by maintaining that 
parallels do meet. 

Here at Sylvania Electric we have a noneuclidean geometry of our own, in 
which parallels also meet. It's a geometry of professional development, though, 
and not just of points, lines, and planes. 


nnn SY wna DO WE MEAN? 


nee 











THIS: At Sylvania a man advances by one of two parallel paths, 


. 
If his interests and talents lie in the areas of engineering and scientific 
specialization, he advances as a specialist. 
If his forte is in the areas of organization and administration, he advances 


through management 


These parallel paths meet in a common point: At Sylvania a man knows that 
he is given the fullest opportunity to develop and exercise his talents. He knows 
that a man goes as far and as fast as he is able in the path of his choice. Whether he 
chooses management or specialization, he finds equal rewards and compensation. 


Graduates and men with advanced degrees in science and engineering will discover 
Research, Development, Manufacturing and Marketing careers at Syluania—in 
Specialization or management —in: 
LIGHTING, RADIO, TV, Hi-Fi, ELECTRONICS, SEMICONDUCTORS, PHOTOGRAPHY, 
COMMUNICATIONS & NAVIGATION SYSTEMS, AIRBORNE DEFENSE, RADAR, ECM, 
MISSILES, COMPUTERS, CHEMICALS, PHOSPHORS, PLASTICS, METALS & WIRE. 


Contact your college placement officer for an interview, or write us and ask for a 
copy of “Today & Tomorrow with Sylvania”. 


@WE MEAN NO DISCREDIT TO BOLYA! 
OR GAUSS. LOBACHEVSKY MUST TAKE yy yy 


SYLVANIA ELECTRIC PRODUCTS INC 
1740 Broadway, New York 19, N. Y. 


CHRONOLOGICAL PRIORITY, HOWEVER 


LIGHTING « TELEVISION-RADIO + ELECTRONICS « PHOTOGRAPHY « ATOMIC ENERGY ~ CHEMISTRY-METALLURGY 
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how does 


an engineer 


lose his job? 


Wiwstilivede do it every day, without ever leaving the 
company. Confined by an unimaginative management, 
they sink to the level of pencil pushers... or slip-stick 
artists. losing the value of their intensive academic 
training. But the youthful engineer does not have to 
suffer this fate. Selecting the right company... with 
thought to its reputation for leadership, initiative, and 
atmosphere... makes the difference. 

Linde ( Am pany is world renow ned for its progressive 
development in many fields... in atmospheric gases 
and acetylene, welding and flame processes and equip- 


ment, synthetic crystals and adsorbents to name a few. 


ALEADER FOR SO YEARS 


The terms “Linde” and “Union Carbide” are registered trade-marks of UCC, 


FEBRUARY 1958 


This leadership has only been won through the creative 
powers and initiative of LINDE engineers and scientists, 
And, these men have received individual recognition 
of their achievements. 

You can find out more about career opportunities at 
LINDE, in research, deve lopment, produc tion, sales, and 
staff positions, from your Placement Officer. A booklet, 
“Look to Linpe for your future, is available by address- 
ing Mr. P. lL. Emeh, Central Reeruiting Office, Linde 
Company, Division of Union Carbide Corporation, 
30 East 42nd Street, New York 17, N. Y. 


UNION 
CARBIDE 


inde 
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Imported CASTELL 
"BLACK GOLD” 


Graphite 


adds skill to your hand 


Horizontal opportunities are 
plentiful for graduate engineers 
— but how about verti- 
cal les? How 
high will you grow in 
5 years? 































That will depend on 
your native talent, hard 
work and such profes- 
sional habits as the use 
of imported A.W.Faper 
CaSTeELL, “black gold” 
graphite — the best na- 


tural graphite testing 
out at more than 99% 
pure carbon — makes 


Castell the world's 
finest drawiig pencil, It 
will add skill to your 
hand as it does to sea- 
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti- 
fically-accurate degrees, 
8B to 1OH 


If you prefer a 
Holder, try Locxtire 
Tel-A-Grade 9800 
which shows your de- 
gree in a flash — plus 
imported “black gold” 
Castect 9030 Lead. 
Shop in your college 
store and insist on 
CaSTELL across the 


ae 


CASTELL 





A.W. FABER-CASTELL 


PENCIL CO., INC. NEWARK 3, N. J 
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Horvey Graves (Dartmouth, BA '50, MSEE '51) discusses a reactor experiment at the Westinghouse Reactor Evalvation Center, in Waltz Mill, Pa. As manager 


of the Nuclear Design Section, Mr. Graves works with Dr. Wilfried Bergmann (Vienna, PhD '51), on right, and other young scientists who operate the facility. 


At 30, Harvey Graves directs nuclear design 
of two major Westinghouse reactors, 


After completing the Westinghouse Student Training 
Course in 1951, Harvey Graves attended the West- 
inghouse Advanced Design Course* and was sent by 
Westinghouse to the Oak Ridge School of Reactor 
Technology for one year. Back at Westinghouse again 
in 1953, Engineer Graves did advanced work on nuclear 
reactor development. 

In 1955, he was promoted to supervisory engineer 
on the Belgian reactor project. In 1956, he was again 
promoted to Manager, Westinghouse Nuclear Design 
Section. Today, Mr. Graves’ 24-man section is develop- 
ing and designing the nuclear portion of commercial 
reactors for the Yankee Atomic Electric Company and 
the Center d'Etude de |'Energie Nucléaire in Belgium. 


*Pully aceredited graduate school 


6 


Progress? Certainly. And if you have ability and 
ambition, you'll find Westinghouse offers equal engi- 
neering opportunities in automation, jet age metals, 
radar, semiconductors, electronics, large power equip- 
ment, guided missile controls and dozens of other 
fascinating fields. 

For more information on professional opportuni 
ties at Westinghouse, write to Mr. J. H. Savage, West- 
inghouse Electric Corporation, 3 Gateway Center 
Pittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 
THE CORNELL ENGINEER 











if you want to draft a more 


successful engineering career... 


MANY DOUGLAS ASSIGNMENTS LET YOU 


FOLLOW THROUGH FROM DESIGN TO DELIVERY 


Frequently, it’s important that you have the chance to 
apply theories you’ve helped to develop. Douglas is anxious that engineers 
expand their knowledge of a problem in practical ways. This is 
accomplished by keeping your assignments varied... by often 
letting you follow the job through to completion. There are 


many exceptional opportunities to start your career at Douglas. f 


For important career opportunities ; 
wlgernciniy vt get Wir, su 
in your field, write: > / J Ch 


C. C. LaVENE oP DQUGLAS A» ~ 


DOUGLAS AIRCRAFT COMPANY 

BOX 6102-R ‘ A) f Am 
‘ “a f A 

SANTA MONICA, CALIFORNIA * 


FIRGT IN AVIATION 


Wows 
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OPPORTUNITIES FOR YOUNG PROFESSIONAL MEN WITH KELLOGG 


R4OD ChE’s, ME’s, Chemists (nor- or mechanical equipment design and 


engineering; technical service; plant com- 


genic and physical) BS, MS, PhD- for development. missioning. 

theoretical chemical and mechanical re- ENGINEERING ChE’s, ME’s, CE’s CONSTRUCTION CE’s, ME’s, -BS- 
search; petroleum and chemical process = .8§, M&- for petroleum and chemical pro- _—for all phases of refinery and chemical 
development, catalysis, computer appli- cessing; customer process planning and plant erection, site planning, construc- 
cations; client process consultation; economics; plant equipment and systems tion administration. 





Orthofio® fiuid catalytic cracker, designed 
and constructed by The M. W. Kellogg Co. 


® registered trademark of The M. W. Kellogg Co. 


For a career serving basic 
industry technologies, 
make an appointment 

through your college 
Placement Officer to talk 
with the Kellogg 
representative. Or write to: 
R. L. Stacom 





Engineering 
has a Dynamic Quality 
at KELLOGG 


- That Is Friendly to Individual Achievement 


This is because no two projects undertaken by the company 
are ever exactly alike. 


Kellogg is the pre-eminent Jeader —on an international as 
well as national scale—in the design and construction of 
modern refineries and chemical plants. 


It has gained and maintained this position through continu- 
ous laboratory research and engineering development. 


Professional staffs here are constantly at work developing 
new and improved processing methods, engineering stand- 
ards, mechanical equipment and on-site as well as lab and 
shop testing techniques. 


Young men who join this company work with associates 
responsible for such achievements as: 


.. engineering 60% of the world’s fluid catalytic cracking 
.. designing and building the U-235 gaseous diffusion 
plant at Oak Ridge 
..- perfecting fluid hydroforming process 
... designing and constructing production facilities for 
ethylene, phthalic anhydride, ammonia, phenol and 
acetone, penicillin, edible glycerides. 


Diversity and accomplishment are the rule at Kellogg, as 
engineers and scientists work together toward modernizing 
and improving the productivity of basic petroleum and 
chemical facilities and processing, as well as in the develop- 
ment of new industrial products from petro-chemical 
research. 


The young professional man gains variety of experience 
here, and the opportunity to make a name in any given field, 
or to broaden into technical administrative work. Other 
stimuli to professional development at Kellogg are in-plant 
courses, the Tuition Refund Plan for graduate study and 
unusual encouragement to participate in the activities of 
professional societies. 


The M.W. KELLOGG Company 


711 Tump Avenue « New York 17, N. Y. 
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BREAKING BARRIERS in friction research, GM engineer-in-training Donald Hamilton (r.) works 
closely with Robert Hellmann, M.E. ‘41, and O. K. Kelley (c.). One of the nation's leading automatic 


transmission authorities, Mr. Kelley holds 24 patents, directed Transmission Development Section of 
GM's Engineering Staff before his recent promotion to Chief Engineer of GM's Buick Motor Division, 


ecause engineering is a profession al GM - 


your accomplishments are accorded added attention 


You've picked your profession — engineering. 
You plan to practice with the company of your choice. 


But will the company you join recognize you as a pro- 
fessional man? Will it give you professional responsibili- 
ties? Will you be given challenging assignments? 


If you pick General Motors — and General Motors picks 
you for one of the many different kinds of engineering work 
involved in producing our hundreds of different products 
we have reason to think you will. 


For to us, engineering is a profession. 


Not only at our General Motors Technical Center—but in 
every one of our 35 divisions and 126 plants in 71 cities 
and 19 states—it is recognized as such. 

This professional recognition is shown in minor ways — 


like putting you on an annual salary, not an hourly rate. 
And—like giving you vacations with pay. 


It is shown in major ways, too. 


It is shown in the fabulous GM Technical Center near 
Detroit, dedicated to the advancement of engineering and 
science, equipped with every conceivable research facility. 
Shown in the encouragement given you in pursuing 
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advanced degrees. Shown by the fact that so many key men 
throughout General Motors are engineers. 


How far can an engineer go in General Motors? There is 
no limit—literally. For example, 14 out of 33 Vice-Presidents 
are engineers, 23 of 42 Division General Managers are 
engineers. These men were in your shoes not so many 


years ago. 


Today, General Motors is looking for young engineers who 
may fill these executive positions in the years to come. If 
you're the kind of man we’re looking for—the kind of man 
who wishes to practice his engineering profession —let us 
hear from you. It could be the most important letter of 
your life. 

* . . 

GM positions now available in these fields: 
MECHANICAL ENGINEFPRING « ELECTRICAL ENCINEERING 
INDUSTRIAL ENGINEERING «+ METALLURGICAL ENGINEERING 
AERONAUTICAL ENCINEERING « CHEMICAL ENGINEERING 
CERAMIC ENGINEERING « MATHEMATICS + INDUSTRIAL DESIGN 
PHYSICS + CHEMISTRY 


GENERAL Motors CORPORATION 


Personnel Staff, Detroit 2, Michigan 














Editorial: 





The more than 1500 prospective 
engineering freshmen reading this 
issue are in process of making one 
of the most important choices of 
their lives—the choice of an engi- 
neering education, Yet many po 
tential engineers lack information 
to make an intelligent decision in 
the light of growing national de 
mands for more and better techni- 
cally trained leaders, High school 
students must know what engineer- 
ing education is not, and then eval- 
uate their own ability and dedica 
tion before they enroll in an engi 
necring school, 

Colleges of engineering cannot 
afford to provide instruction for vo 
cational schizophrenics who con 
sider engineering studies a neces- 
sary evil for their future business 
success and an “interference with 
their education.” In like manner, 
there is no place for the young per 
son whose parents rationalize “is 
smart but just doesn’t work hard.” 

The cost of technical training, 
the demands on faculty and ad- 
ministration, the responsibility to 
stimulate the good student and the 
dilemma of time limitations in the 
engineering curriculum should be 
considered by every prospective 
freshman engineer. If one’s ambi 
tion and ability do not measure up, 
then admission to a college of en- 
gineering not only disrupts an in 
dividual education, but prevents 
the college itself from being fully 
cilective in meeting the pressing 
demands it siuactien 
good engineers 

High school seniors must under 
stand that engineering at Cornell 
is not a cafeteria education ena- 
bling the student to personally se- 
lect a group of courses that sound 
interesting to him, The primary re 
quirement of any person with a 
Cornell engineering degree is pro- 
Engineers 


faces for 


fessional competence, 


must, therefore, engage in a rigorous 
program of study involving a va 
riety of technical disciplines. It is 
the rare individual who finds all 
required technical courses interest- 
ing or enjoyable. Professional ne- 
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WHAT ENGINEERING EDUCATION IS NOT 


cessity dictates that the administra- 
tion of the College of Engineering 
and the faculties of the engineering 
schools present a curriculum that, 
to the best of their abilities, is ade- 
quate to the demand for engineer- 
ing leadership in a nuclear age. The 
resulting course of study requires 
self discipline and perseverance on 
the part of the student. 

Engineering at Cornell is not five 
years of drama and _ inspiration. 
Technical subject matter, unlike lit- 
erature, philosophy, history, or art, 
is rarely “inspirational” in itself 
and can seldom be taught as such 
without becoming absurd. How- 
ever, technical courses are not in- 
herently dull. Inspiration and mean- 
ing must be sought by the student 
himself, by using his own initiative 
to relate and organize the facts of 
nature as creative tools for service 
and search. 

Students who teachers 
and texts to unlock the wonders of 
nature with awesome eloquence 
should recognize the satisfaction of 
verifying theory by collecting their 
own data in a laboratory experi- 
ment, and combining mathematical 
analysis with ingenuity in design 
ing simple, inexpensive solutions to 
difficult problems. The student of 
the liberal arts usually does not 
write a novel, create a philosophy, 
paint a picture, or discover a lost 
culture when he graduates. But the 
graduate engineer must do engi- 
neering. He cannot be a spectator. 
He must be a builder. His educa- 
tion challenges him to build just as 
he must build when he goes to 
work. 

Cornell engineering education is 
not intended for persons who can- 
not work with others effectively. 
Persons with really outstanding in- 
ventive genius who prefer working 
alone might better consider a ca- 
reer in pure science. The engineer- 
ing profession is one of communi- 
cation. Drawings, calculations, and 
graphs are obvious means of ex- 
pressing technical concepts. More 
important is the ability to commu- 
nicate in speech and writing, to 


expect 












share ideas with engineers and non- 
engineers who are affected by tech- 
nical decisions. The engineer must 
be able to listen carefully and dis- 
cuss intelligently in order to under- 
stand a problem. He must then be 
able to coordinate and comprehend 
ideas and skills of others to work 
out a solution. Finally he must pre- 
sent, explain, and convince in order 
that his solution be accepted and 
used, Students who want to avoid 
patient listening, clear speaking, 
and correct writing, and who resent 
team thinking should not choose 
engineering, 

Finally engineering education is 
not a guarantee of technical and 
vocational adequacy, When the 
class of 1963 graduates, graduate 
work to complement even a five 
year engineering course will be a 
major alternative for seniors. The 
trend in engineering education will 
be to more mathematics and science 
to enable better understanding of 
new materials and environments de- 
manding engineering analysis. The 
undergraduate years alone are rap- 
idly becoming inadequate for the 
challenge and import of technology. 
High school students considering 
engineering may desire to fol- 
low through with graduate study. 
They must understand that engi- 
neering education is not an end. It 
is a beginning for the program of 
continuous self education that is a 
life-time project for a good engi- 
neer. 

High school students who want 
to be engineers “must discipline 
themselves to study technical sub- 
jects that have varying personal in- 
terest and use their own initiative 
to find meaning in their college 
work. They must cultivate their 
abilities as communicators, and be 
willing to continue their education 
for a lifetime. With these factors in 
mind high school seniors can look 
forward to their years at Cornell as 
rewarding preparation for their 
chosen careers, because they will 
have a better understanding of 
what engineering education is not. 


—R.G.B. 
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THE LOCKHEED MISSILE SYSTEMS 


Advanced Study Program for 


M.S. and Ph.D. DEGREES 
in science and engineering 


University of California at Los Angeles + University of Southern California 


University of California at Berkeley + Stanford University 


The Graduate Study Council offers an Advanced Study Program to enable 
qualified individuals to obtain M.S. or Ph.D, degrees. Under this program the 
participants are employed in their chosen fields of research and development 

at Lockheed Missile Systems while concurrently pursuing graduate study. 
Eligible students must be U.S. citizens holding M.S. or B.S. degrees 

in fields of Engineering, Mathematics and Science applic able to missile 

systems rescar©r¢ h and de ve lopme nt, 

Students are invited to contact their Placement Officer for additional information 


or write; 


COLLEGE RELATIONS DIRECTOR 


vu Mi ISSILE SYSTEMS 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO + SUNNYVALE ¢ VAN NUYS *¢ CALIFORNIA 
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You are cordially invited 
to meet Mr. K. L. JACKSON, 


our representative at the 
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OFFICE of STUDENT PERSONNEL 
CARPENTER HALL 
Serving the Friday, March 7, 1958—9:00 A.M. 


World’s Industries: 


AUTOMOTIVE 
AVIATION 
CONSTRUCTION 
MINING 
RAILROADS 
PETROLEUM 
CHEMICAL 
ELECTRONIC 
APPLIANCES 
METAL WORKING 





Chicago Pneumatic TOOL COMPANY 


manufacturere of: PORTAGLE and STATIONARY COMPRESSORS + ROCK ORILLS « ELECTRIC TOOLS 
PNEUMATIC TOOLS «+ DIGGEL ENGINES + HYDRAULIC TOOLS « AIRCRAFT COMPONENTS 
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Engineering leadership—a bench mark at Alcoa 


In exciting new architectural developments . . . in the automotive in- coupon—for your copy of A Career For You With Alcoa, Or 
dustry’s drive for the all-aluminum engine . . . in super conductors to contact your campus placement director 
meet the nation’s insatiable power demands, you'll find Aluminum 
Company of America in the forefront of technological advances. , Your Guide to the Best in Aluminum Value 
Alcoa produces and sells nearly one-half of the nation’s aluminum | 
.. conducts about three-quarters of all basic research on aluminum ALSOA 
applications . . . maintains the world’s largest and most completely eters Sis “ALCOA THEATRE" 
equipped light metals research center at New Kensington, Pennsy! — Ky Ceciting Adventure, Aneinete Mondey Eveniage 
vania. 
To maintain this type of leadership, we need outstanding men, 
men with top backgrounds in both academics and extra-curricular Please send a copy of A Career For You With Alcoa. 
activities. Men who are trained in the nation’s top schools . . . who 
understand and glory in the challenge of engineering . who know Aluminum Company of America 
that therein lies the basis of a better tomorrow. Today, aluminum 1825 Alcoa Building 
serves virtually every area of our industrial, commercial and day-to “ 
day lives. Yet its uses have only just begun to be exploited. Your 
challenge as an engineer lies in finding new applications, in bringing NAME 
aluminum to its full potential as a servant of mankind STREET ADORESS 
Whatever your specialty—metallurgical, mechanical, electrical, 
industrial, or any other type of engineering—whatever your interest 
engineering, production, research, development or sales—there’s COLLEGE DEGREE 
a clear-cut future for you at Alcoa. Write us today——just fill out the DATE OF GRADUATION 


Ao 


Pittsburgh 19, Pennsylvania 


CITY AND STATE 
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and equally 
important, 
are you going to 


get somewhere? 
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Perhaps you have heard some classmate say, almost complacently, 
“Times have changed.” 


With many branches of industry today openly competing for good 
science and engineering graduates, who can blame the young graduate-to-be 
for feeling supremely confident. You know you can get a job, 
know that salaries are high and are fully aware that 
men with technical backgrounds are moving up to administrative 
positions in ever-increasing numbers. 


Nevertheless, in many respects, times have not changed at all. 
That “first job” is every bit as important today as it was five, ten, twenty 
years ago, Starting salaries remain only one of many factors to be 
considered. And a man’s future is still necessarily linked to the future 
of the company for which he works. Moreover, a thoughtful examination 
of such matters as potential growth, challenge, advancement policy, 
facilities, degree of self-direction, permanence, benefits and the like often 
indicates that real opportunity still does not grow on trees. 


For factual and detailed information about careers with the 
world’s pioneer helicopter manufacturer, write Mr. Richard L. Auten, 
Personnel Department. 


One of the Divisions of United Aircraft Corporation 
BRIDGEPORT-STRATFORD, CONNECTICUT 
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JOB FACTS FROM DU PONT 


YOUR INTERESTS, SPECIAL ABILITIES ARE IMPORTANT 
WHEN DU PONT MAKES YOUR FIRST JOB ASSIGNMENT 


Fg eg ee ee ee ee ee 


ROOM TO GROW 


There’s plenty of room to grow 
at DuPont. One reason is that 
the very diversity of our products 
and processes requires specialists 
in almost every area of science 
and engineering. Another reason 
is that DuPont continues to ex- 
pand in many new directions. 


For example, in 1957 sales 
reached $2 billion. Four new 
plants were being built. New re- 
search projects were launched, 
new products marketed. 

In 1957, too, new technical 
men joined DuPont in chemical, 
civil, mechanical, metallurgical, 
electrical, industrial, petroleum 


Leaman an srerenarenenienaninenandembeit 


DU PONT SUMMER JOB 
GIVES YOU A CHANCE 
TO EARN AND LEARN 


Du Pont offers college juniors and 
qualified sophomores in technical 
fields the opportunity to earn college 
expense money this summer while 
they learn more about the kind of 
work that will be open to them when 
they graduate. 

The Company has 75 plants and 98 
laboratories located across 26 states 
—a spread that often gives the student 
a chance to work in or near his own 
section of the country. Some of these 
locations have openings for summer 
employment in 1958. 
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by 
H. J. Hollberg 
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Representative 





and mining engineering; in 
atomic energy, instrumentation, 
chemistry, physics, mathematics 
and many other fields. 


All this activity points to as 
bright a future today as ever be- 
fore in our long history. There's 
a place for the good graduate in 
this picture. If you would like 
more specific information on op- 
portunities at Du Pont, we invite 
you to sign up for a Du Pont 
interview with your placement 
director. 


-eevstsoiench string thasebapbiniesenelenpeianielibcabeen anette 


Students work side by side with 
practicing engineers and scientists. In 
this way they gain valuable experience 
to supplement classroom theory. 

Last year, 407 students from 113 
colleges took advantage of this pro- 
gram. Du Pont pays round-trip trans- 
portation expenses from home or 
school to place of employment. Stu- 
dents are not obligated to continue 
with the Company after graduation. 


For complete details on this pro- 
gram, check with your college place- 
ment director. 


SEND FOR INFORMATION BOOKLET 


Booklets on jobs at Du Pont are yours 
for the asking. Subjects include: me- 
chanical, civil, metallurgical, chemical, 
electrical, instrumentation and indus- 
trial engineers; atomic energy, technical 
sales, business administration, research 
and development. Name the subject that 
interests you in letter to Du Pont, 2494-E 
Nemours Building, Wilmington 98, Del. 











Personalized Training 
Relates to Policy of 
Promotion from Within 


Where do your interests lie? What 
courses have you taken? What are 
your special abilities? Du Pont tries 
to match these factors with available 
jobs to determine your first job as- 
signment within the Company. 


Once the assignment is made, the 
Company helps you apply your knowl- 
edge to a problem right away. You 
learn by doing—in consultation with 
your supervisor and others working 
on various phases of the same project. 
Your performance on the job is evalu- 
ated periodically, so you always know 
where you stand in the eyes of your 


management, 


As you might guess, Du Pont’s per- 
sonalized training is closely related 
to its promotion policy. Almost all 
advancement is made from within the 
Company, so if your supervision has 
indicated that you are ready for pro- 
motion, and an opening occurs for 
which your training has prepared 
you, you are sure to be considered. 


Although Du Pont employs about 
90,000 people, management authority 
is decentralized through many depart- 
ments into small groups—small enough 
so that the new man’s capabilities can 
be recognized quickly. This type of 
organization, plus the Company's 
steady growth, produces many oppor- 
tunities for the new man. 


~s + 


Du Pont, over the past 25 years, has 
spent $1 on research for every $3 on 
production facilities. 
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which was established in 1948 
design atomic and nuclear weapons. 


It now has over 7,000 people, of 
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To plan ahead and get ahead... 


PICK THE STEADY GROWTH 





IGHT NOW, your business future lies en- 
R tirely ahead of you. On the “curve” of 
your predictable future, there’s no place to 
go but up. But project that curve ahead 20 
or 30 years; you want it to keep right on 
going up — steadily. With this end in view, 
you are probably looking for a future with 
what you believe is a “growth company.” 

This term, however, might be misleading. 
To evaluate it on a long-term basis, measure 
this growth against time. Is it too fast for 
stability? Is it too slow and uncertain for 
your personal advancement? Or is it steady 
enough to give you confidence in your own 
future growth? 

Here at The Heald Machine Company 
growth and stability go hand in hand. The 
machines that we make are used in prac- 
tically every branch of the entire metal- 
working industry. 

Heald is very definitely a growth com- 
pany —one that has expanded steadily for 


THE HEALD MACHINE COMPANY e 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 


Chicago ° Cleveland ‘ Dayton ° 








many years and is now broadening out even 
more rapidly than ever before. For example, 
the application of Heald machines to large, 
AUTOMATED production lines has put us 
into other than strictly high-precision work 
—and the machines we are building today 
are performing operations that were con- 
sidered out of our field just a few years ago. 
This growth pattern means excellent oppor- 
tunities for your progress and advancement, 
too. 

And to help you get ahead, Heald offers 
you one of the most complete and compre- 
hensive training programs available. 

All things considered, you can plan on 
a promising future at Heald, For the full 
story on what Heald has to offer to graduate 
engineers, see your placement director, or 
write to Matthew Stepanski, Industrial Re- 
lations Director, The Heald Machine Com- 
pany, Worcester 6, Massachusetts. 
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This could be the most valuable reading you've ever done! 


JUST PUBLISHED ~—VOURS FREE! An interest- 
ing, comprehensive, 16-page brochure that will answer 
your questions about how to use your training and 
talents to your best advantage in the job you select. 
The story is too big, too diverse and too detailed to tell 
here—that's why we ask you to let us send it to you. 


Get this preview of a whole range of exceptionally 
promising futures for the price of a postage stamp. 
Find out how a fast-growing company encourages 
engineers and scientists to develop their potentialities 
to the fullest. 

HIGHLIGHTS FROM THIS HELPFUL BOOK: 
Raytheon's Record — review of pace-setting activities in 
electronics that widen horizons for you. 

Research Program—suggestions for your future in either 
“pure” or applied research. 

Development and Design Program — prospects for you in 
the practical application of research to the manufac- 
ture of new electronic products and components. 
Manufacturing Techniques Program —latest production 
processes outlined for you who are inclined toward 
supervision and management positions. 


Application and Sales Program — advantages to you in 
world-wide field engineering activities; rewarding 
opportunities in electronic sales. 


AND — important facts you want to know about indi- 
vidualized training, your advancement opportunities, 
chances for advanced study; company policies and bene- 
fits; plant locations; living and recreational prospects. 


For Your FREE Copy-—Mall This Coupon! 


Ce ee a a ne oe eva re a 


RAYTHEON MANUFACTURING COMPANY 
WILLIAM J. HOWELLS JR., COLLEGE RELATIONS DEPT. 
WALTHAM 54, MASSACHUSETTS 


Pease send me, without cost or obligation, Your Life and 
Your Future at Raytheon. 


Name 





Address. 





City Zone__State 








Qos ce ane ne amp ene ee ee oe oe ee oe ee 


Name of College or University. 
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a KEY Factor 
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A thousand products 





If you are an engineer of promise, a 
promising future may await you In one 
of twenty-six divisions in one of the 
nation’s largest and most diversified 
enterprises— Bendix Aviation Corpora- 
tion. For engineering is a key factor at 
Bendix. That is why Bendix has a con- 
tinuous need for the best engineering 
talent available. And that is why you 
should investigate Bendix career oppor- 


tunities now, without further delay. 


Opportunities await qualified engi- 
neers in such fields as electronics, 
electromechanics, ultrasonics, systems, 
computers, automation and controls, 
radar, nucleonics, combustion, air navi- 
gation, hydraulics, instrumentation, 
propulsion, metallurgy, communica- 
tions, carburetion, solid-state physics, 


aerophysics and structures. 


Check with your Placement Dire 
tor for information regarding Bendix 
opportunities and interview dates 
or write to Dr. Gerald A. Rosselot, 
Director of University and Scientific 
Relations, Bendix Aviation Corpo- 
ration, 1108 Fisher Building, Detroit 


2, Michigan. 


a million ideas 
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PHYSICS AND THAT FIRST YEAR 


Interest of recent months in inter 
continental missiles and man-made 
satellites has brought about a study 
of the growing lack of interest of 
high school students in the subjects 
of physics and mathematics, This 
study reveals that at the present 
time about 76 per cent of American 
high school students do not choose 
physics as their science in high 
school, while in Russia the gradu 
ates of their schools, which are the 
equivalent of our high schools, 
have had five vears of phy sics. The 
advances in missiles, satellites, and 
ballistics made by the Russians in 
recent months have been attributed 
to the emphasis they have placed 
on science and mathematics in their 
entire school system. 

Of the students who start an en- 
gineering curriculum in America 
at the present time, far too many 
become discouraged and drop out 
of engineering in the first year due 
to failures in physics and mathe- 
matics. There are many reasons for 
these subjects being stumbling 
blocks for the students, and that 
physics is a growing science, and 
hence more difficult, is not a valid 
reason 

The writer first taught physics to 
engineering students at Purdue 
University in 1909. He has been 
engaged in this interesting work, 
with the exception of two years in 
military service in 1917-1919. This 
work has been carried on at Purdue 
University, at Texas A and M Col 
lege, at the U.S. Naval Academy 
and at Cornell where he has seen 
students facing the same difficul- 


<+.- 

Frontice—Professor Guy E. Grantham 

explains physical phenomena easily to 

large groups, making physics lecture a 
day's highlight. 


Photo Science Studios 


FEBRUARY 1958 


by 


Prof. G. E. Grantham 


ties and discouragements in their 
study of physics. After all these in 
teresting years, one should be able 
to offer advice to incoming students 
of engineering, which if followed, 
would help to minimize the high 
mortality resulting from discour 
agement and failure in the first 
vears of their study of engineering 
The object of this article is to point 
out some of the CAaUSCS of these 
failures and to suggest remedies 


Understanding the Principles 


Physics is the fundamental sci 
ence of the natural world. It is an 
experimental science, and the laws 
and formulae given in text books of 


ABOUT THE AUTHOR 


Professor Emeritus Guy E. Gran- 
tham recently completed an active 
forty-four year teaching career. Dur- 
ing this time he taught freshman 
physics 115-116, then popularly 
known as ‘'Grantham’s Circus.’ An- 
other of his noteworthy contributions 
was the planning of the Engineering 
Physics curriculum at Cornell. In 1950 
he was appointed as executive of- 
ficer of the physics department. 

No longer teaching the freshman 
physics course, Professor Grantham 
still devotes a good deal of his time 
to University activities. He presently 
is coordinating the freshman tutoring 
program instituted in September. 

Among the professional and hon- 
orary societies to which he belongs 
are Phi Beta Kappa, the Optical So- 
ciety of America, the American Phys- 
ical Society, the American Associa- 
tion of Physics Teachers, and the 
American Association for the Ad- 
vancement of Science. His complete 
‘Faculty Profile’ appeared in the 
November, 1954 edition of THE 
CORNELL ENGINEER. 


physics are merely statements and 
shorthand descriptions of what hap 
pens in nature under certain speci 
An understanding 
of these basic facts enables the en 


fied conditions 


gineer to predict what will happen 


under conditions without 
building the equipment to test 
the reliability of new devices. In 


fact, knowing these laws enables 


r , 
viven 


the engineer to design the machine 
to perform the task desired without 
cutting and trying.” 

To give an example of a basic 
law which has many important ap 
plications in engineering and in ou 
everyday experiences the so called 
Second Law of Newton is offered 
Sir Isaac Newton (1642-1727) 
stated several laws which are basic 
to engineering. These laws were 
stated after observing the results 
of experiments, This Second Law 
may be stated as follows: “When an 
unbalanced force, F, acts on a body 
there is produced in that body's 
motion an acceleration, a, which is 
directly proportional to the force 


Norman Brockmeter 


Prof. Guy E. Grantham 





Verifying elementary physical laws in Physics 115 Lab. 


in the same direction as the force, 
and which is inversely proportional 
to the mass, m, of the body.” Ex 
pressed in mathematical shorthand 


the law is ka 


PF 
where k is a con 
m 


stant of proportionality, the value 
of which depends upon the units 
used for measuring force, mass, and 
acceleration, It is common to 
choose a unit for either m or F 
which will make k equal to unity 
and then the expression for the 
Second Law becomes F =ma. Such 
shorthand become 


known as formulae 


expressions 
Memorization of this formula, 
without an understanding of the 
basic experiments back of it can 
only cause confusion to the student 
who attempts to use it, He must 
recognize that F is the net or un 
balanced force acting on the body 
and not just one of several forces 
which may be acting on the body 
A book at rest on a table has the 
attractive force of the earth acting 
on it, and the table pushing upward 
on it, but neither of these forces 
produces un ace eleration because 
neither is an unbalanced force act 
ing on the book. Either of these 
forces acting alone on the book 
acceleration 


would produce an 
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Should the table suddenly collapse, 
the attractive force of the earth 
acting on the book would produce 
an acceleration. 

It is not difficult to set up dem 
onstration experiments to show the 
validity of Newton’s Second Law 
over ranges of values commonly 
used in engineering. In such cases it 
is assumed that the mass of the body 
remains constant throughout the ex 
periment. Other experiments have 
shown that if the velocity of the 
mass approaches the value of the 
velocity of light, the mass increases 
and the variation of mass with ve- 
locity must be determined. This 
has been done and, when a particle 
has a very high velocity, this vari 
ation must be taken into account 


More Than Simple Substitution 


This Second Law of Newton 
seems to be a simple law, and its 
shorthand form, F=ma, is short, 
but each year in college physics 
examinations, that examination 
which covers the applications of 
this law is the one on which stu 
dents of engineering make the low 
est grades of the term. Too often 
the student feels that when he has 
memorized by rote the law and a 
formula representing it he has ac 


complished all that is necessary, but, 
if he does not keep to the forefront 
the experimental facts which the 
expression represents, he is very 
apt to fail to make the correct ap- 
plication. 

The problems of physics, so 
dreaded by many students, afford 
him the opportunity to apply the 
laws of physics. It is a common mis- 
take of many students who study 
physics to start with the idea that 
the solution of problems is just a 
matter of finding the right formu 
lae in which to substitute values 
given in the problem and that the 
correct answer will result. A care 
ful analysis of what is involved is 
necessary before one attempts to 
use the formula and the “formula 
memorizer’ is soon in difficulty 

In the experience of the writer, 
one class of engineering students 
had so many formulae memorizers 
in it, that to discourage this habit, 
some weeks before the final exam- 
ination in the course 5” x 8” cards 
were passed out to all class mem- 
bers. There were over 500 students 
in the class. On one side of these 
cards was stamped “Do not write 
on this side.” The students were 
told that they could write on the 
other side of the card any informa 
tion they wished and that they 
could then use this information and 
card on the final examination. The 
only condition specified was that 
they would turn in this card with 
their examination booklet at the 
end of the examination. The physics 
staff agreed to make no use of these 
cards until all grades of the course 
had been reported, 

These cards made out at Cornell 
in 1940 are still in the possession 
of the writer, and they afford an 
interesting study. Some of the cards 
have so much material finely writ- 
ten on them that the owners used 
small magnifying glasses in order 
to read them. In the main the card 
was covered with formulae, defini- 
tions and statements of laws with 
the formulae leading in the amount 
of space covered. The extremes 
were the cards written so finely 
that magnifying were 
needed to read them and the card 
which one student submitted on 
which he had only a single “F= 
ma” in letters of a size limited only 
by the dimensions of the card 
There also was the card on which 
the student had written “F=ma” 


glasses 
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in letters of a normal size as many 
times as the space permitted. 
The results of this examination 
were shown by the lowest marks 
we had had on a final examination 
over a long period of years. Ap- 
parently some students felt that 
when the card had been prepared 
there was no further need for study 
The experiment proved to some 
that success is not accomplished in 
the study of physics until one un 
derstands the basic experiments 
which are behind formulae and 


laws 


Course Organization 

In colleges in which the number 
of students in the basic physics 
course is of the order of four or five 
hundred students, it is common to 
divide the work into sections o1 
small groups of students who work 
together under the supervision of 
an instructor. In this way more per 
sonal contact can be had than when 
large groups are formed, A group 
ing used in many s¢ hools is (a) the 
demonstration lecture, (b) the reci- 
tation section, and (c) the labora- 
tory section The following is a 
brief discussion of the advantages 
of this grouping in the order stated 
Each student of the course belongs 
to all three groupings. 

(a) The demonstration lecture 
may have 250 or more students 
handled by one lecture Experi 
ments using expensive equipment 
such as apparatus to show the 
famous Cavendish Experiment or to 
show the Brownian Motion to the 
whole class at the same time can be 
used and require only a single set 
up for each such experiment. Such 
experiments can be shown and the 
experimental procedure outlined 
before large groups; consequently, 
in the interest of conservation of 
botg man-power and expensive 
equipment, it is customary to give 
from one to three such lectures 
each week. The experienced lec- 
turer can point out the basic prin- 
ciples involved and help the stu 
dent in the method of analysis of 
problems. When a large number of 
students are in one group, questions 
from the floor cannot be permitted 
and these questions must be re- 
served for the recitation or labora- 
tory sections or perhaps presented 
at the end of the lecture. Such le« 
tures, in addition to expensive 
equipment, require experienced lec 


FEBRUARY 1958 





turers and specially equipped lec 

ture rooms. The close attention of 
the student to the demonstrations 
will pay off when the student reads 
the subject matter in the text or 
when he performs experiments for 
himself in the laboratory. Using the 
lecture hour as an hour to sleep is 
not recommended. 

(b) The recitation section is 
usually limited to groups of twenty 
or less students who meet in class- 
rooms equipped with blackboards 
This section commonly meets two 
or three times each week. Here are 
discussed the previously assigned 
textbook material, the experiments 
of the demonstration lectures, the 
laboratory experiments and the so 
lution of problems illustrating the 
applications of physical laws. In 
these smaller groups, the individual 
student has an opportunity to ask 
questions and to gain practice in 
the solution of problems The reci- 
tation section is actually the “clear 
ing house” for the work of the 





Richard Epstein 


course, Here quizzes of ten to twen 
ty minutes length are given period 
ically to give the student practice 
in writing out the answers to ques- 
tions and in solving problems which 
help the instructor to evaluate 
the progress of his students. During 
the term two or three one-hour ex 
aminations (“Prelims” at Cornell) 
are given to the whole class so the 
work of one recitation section may 
be compared with that of other sec- 
tions. Of the three parts of the work 
being discussed the recitation se 
tion affords the best opportunity for 
the instructor to weigh the work of 
the individual student 

(c) The laboratory work is 
usually carried out in a 2% to 3 hour 
laboratory period, once each week, 
in which not more than two stu- 
dents work together with a single 
experimental setup. Fundamental 
experiments are selected covering 
the subject matter of the term and 
usually twelve to fifteen separate 
experiments are performed, Here 











the student acquires manipulative 
skill, methods of analyzing and tab- 
ulating data, ideas relative to the 
accuracy of measurements and a 
knowledge of how to compose a sci 
entific report. 

Each of the three divisions of the 
work just discussed helps to clear 
up and make more meaningful the 
work of the others, and no one of 
them can be neglected without an 
effect on the understanding of the 
others 

In determining the grade at the 
end of the term each of the three 
divisions is stressed in the final ex 
amination and each has its weight 
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Professor Newhall keeps students in sus- 
pense while testing the principle of con- 
servation of energy 


in determining the final mark in the 
course. The work of the recitation 
section is perhaps given the great 
est weight, for it is here that the in 
structor has his best chance to ob 
serve the accomplishments of the 
individual student. The final mark 
in the course is made up of the re 
citation mark, the “Prelim” mark, 
the laboratory mark, and the final 
examination mark 


Interest Is Important 

If after years of experience with 
first year engineering students, the 
writer was asked to list the factors 
which are least conducive to good 
work in physics, he would list, first 
lack of interest in the subject. Too 
many students choose science or 
engineering because they have been 
told these lines would guarantee fi 


(Continued on Page 59) 





Edited by Alan S, Rosenthal EE '60 from an address entitled “Our Atomic 


Future” made by J. Carlton Ward, Jr., B.M.E. 14 before the 12th annual 


flight propulsion meeting of the Institute of Aeronautical Sciences, 


Cosmologists and Anthropologists 
believe that man has been on this 
planet for a little over a million 
years, During this first million years 
almost all of his work was done by 
energy. Few natural 
utilized until 1700 
when a very simple steam engine 


museular 
forces were 
was built for pumping water out 
ol a deep mine shaft in Wales. But 
this event marked the start of the 
Industrial Revolution 

While the Industrial Revolution 
was in progress in England, the 
United States was content to use 
the readily available water power 
of New England 


and more mechanization followed, 


However, more 


resulting in mass production and 


automation,” 


Energy and Living Standards 


The United States’ need for en 
ergy grew tremendously and finally 
reached a point where it out 
stripped that of all other nations 
As this need was met, the nation’s 
standard of living improved 

Civilization is simply a product 
The living 
standard index is the sum total of 


of energy put to use 


all geods produced plus all the sers 
ices that are produced, divided by 
population, using a constant value 
for money, But nothing can be pro 
duced today without energy there 
fore, the energy available in any 
given country divided by its popu 
lation is a measure of its standard 
of living, of its economic strength, 
and of its economic potential for 
national defense 

Understandably, population in 
creases demand greater power pro 
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duction. The United States Census 
Bureau estimates a population in- 
crease for the U.S. of 3 per cent per 
year. Power demands, however, are 
expected to increase at a rate of 7 
or 8 per cent each year, Such de 
mands will require the nation to 
double its power output every dex 
ade 
Thus, tremendous amounts of 
power are needed to maintain the 
desired standard of living. Another 
factor affecting power requirements 
is the natural law stating that the 
energy needed to move a body in 
creases with the cube of the speed 


J. Carlton Ward, Jr. 


J. Carlton Ward, Jr., president of 
the Vitro Corporation of America and 
member of the University Board of 
Trustees, is one of the most well 
known, active members of the air- 
craft industry. Among the many or- 
ganizations he has worked with are 
the Aircraft Manufacturers’ Council, 
the Aircraft Industries Association, 
the Bureau of Aeronautics, and the 
Nuclear Energy Propulsion project of 
the U.S. Air Force and Navy Bureau 
of Aeronautics. 

Mr. Ward entered Sibley College 
in 1910 and received the M.E. in 
1914. He is a member of Tau Beta 
Pi. 

A former member of the University 
board of trustees, Mr. Ward has 
served Corne!l as a member of the 
Engineering College Council. He has 
also played a vital role in assisting 
the University development of spon- 
sored research. 


As man tries to travel faster and 
faster, power requirements increase 
enormously. 


Turning to Atomic Energy 


In no economy is the demand for 
energy as insatiable as in the United 
States. Materials are available to 
meet these requirements, For in 
stance, scientists have developed 
substances that will give up 50 per 
cent more energy per pound in 
chemical reactions than traditional 
petroleum fuels. Unfortunately it is 
not possible to compound energy 
output from chemical reactions for 
ever. Chemical energy is derived 
from electron forces in the atom 
structure, and these are limited by 
nature 

In order to overcome this limita 
tion, Britain has announced a pro 
gram of building 15 million kilo 
watts of electrical capacity from 
atomic energy in the next five to ten 
years. That program worried many 
people in the United States who 
feel that the British have moved 
ahead in the development of atom 
ic energy by providing atomic pow 
er plants more quickly than this 
country. However, it must be re 
membered that the British do not 
have the sources of raw material 
for fuel that the U.S. has. They can 
not produce the coal that they need 
to run their economy, and they do 
not have the dollars to pay for the 
coal from the United States. Thus 
they are going into atomic energy 
in the quickest, easiest way because 
they have to. This country, on the 
other hand, is trying the engineer 
ing-scientific approach toward gen 
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erating atomic energy by a wide 
variety of kinds of atomic plants 
and atomic fuel combinations 
These early forms of atomic plants 
do not yet compete favorably with 


cheaper fossil fuels in combination 


with modern highly developed 
steam-electric and hydro-electric 
plants 


The Research Problem 


The development of atomic pow 
er plants is a direct product of lab- 
The first 
trial research program was not o1 
until 1903. Indeed, the 
amount of research this 
country before World War I was 
practically nil. The First World 
War brought a tremendous upsurge 
in research. Although 
work was continued by 
after World War I, it was not until 
the World War that re 
search again was helped by the 


oratory research. indus- 
ganized 


done in 


research 
industries 


Second 


government. 

With the close of World War II 
government again abandoned re 
realiz 


search. Industries, however 


ing its value, continued to do a 
good deal of scientific exploration 
The aircraft industry helped show 
the government the need for basic 
research by investigating the pos 
sibility of atomic planes. In con 
sideration of the cubic relationship 
between energy and speed, it be 
came apparent to the leaders of the 
industry that atom powered bomb 
ers would eventually be the best 
means of meeting defense require 
ments. 

With the coming of the Korean 
conflict, government supported re 
search again increased, but, disre 
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garding the advice of industrial 
leaders, Congress reduced research 
atter the 
Throughout the past years it has 


expenditures wal 
always been private industry that 
carried on research during periods 
of governmental indecision. With 
the present “crash” program on sci 
entific development underway, the 
government seems to be 
carrying the ball.’ 

While applied atomic research is 


again 


ol extreme importance, basic rec 
search is not to be neglected. Van 
nevar Bush said in his famous book, 
Vodern Arms and Free Men, that 
the nation used up fifty years of 
fundamental research in the five 
years of World War IL and that it 
was one of the most serious things 
that could happen if allowed to 
continue uncorrected. Something is 
being done. The universities, for in 
stance, have taken a role in Ameri 
can affairs which they never have 
had traditionally. Of the dollars 
spent in the United States for re 
sear¢ h before the war, only al small 
amount was spent in universities 
Today it is nearer 10 per cent and 
of a larger figure, Here is where the 
bulk of the basic 


Applied research would be mean 


researe h IS done 


ingless if it did not have new basic 
research on which to feed 

The United States, which for 
merly depended heavily upon Eu 
ropes basic research, has finally be 
come sophisti ated. Its basic re 
search has begun to increase in step 
with its applied research and de 
velopment. This awakening is one 
of the most healthful developments 
that could have happened to the 


American economy 














The close relationship between living standard and power production 
is clearly demonstrated by this graph. 
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Research 








increased 
when, with the advent of World War Il, people began to 
understand its economic 








The biggest single research ettort 
that the taxpayer teels is in atomic 
energy. More than billion 
dollars has been invested in the 
atomic plant facilities owned and 
operated by the United States. The 
annual operating cost is over two 
\ large share of it 


seven 


billion dollars 
goes into research, It is in this area 
that modern metallurgy is being re 
made; it is here that the atomic en 
ergy of the future is being planned 


Everchanging Power Sources 

The trend the 
atomic energy is not a sudden re 
versal of scientific thinking. It is the 


towards use ol 


result of much scientific research 
Fuels have always been undergoing 
changes. New energy sources have 
constantly been developing while 
old sources have been abandoned 

One hundred years ago the Uni 
ted States’ chief power source was 
the draft animal. In 1850, the burn 
ing of wood and the personal ef 
forts of man were extremely impor 
tant. Today they play a relatively 
insignificant part in the nations 
economy, Coal, oil, and natural gas 
prove to be the major sources of en 
ergy. It is interesting to note that 
water power has continued to pro 
vide approximately the same per 
centage of total power produced 
throughout the past 100 years 

Oil and gas are relatively new 
energy sources to this ex onomy, yet 
ina comparatively short time, they 
have taken places of extreme im 
portance. Few people realize, how 
ever, the great value of oil, for in 
stance, as a basic source of carbon 
compounds which are essential to 
civilization in a material and chemi 
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tremendously in the past twenty 
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ENERGY OUTPUT BY SOURCES IN THE UNITED STATES (1850-1950) more concern is the fact that at 


present rates of increased power 
consumption all the coal, oil, and 
water power available to man fail 
to meet his energy needs for the 
next 100 years. 

The inadequac y of these re- 
sources is so severe that it leaves 
civilization little choice. Atomic en- 
ergy must be utilized to the fullest 
for without it survival at the pres- 
ent level is impossible. By the year 
2050 the fossil fuel segment of the 
industry will have long disap- 
peared. 

The balance of power needed 
can be supplied through the use of 
fissionable material. Ot course, a 
great deal of work needs to be done 
in order to reduce costs and in 
crease efficiency. W ith the present 
sources of fissionable material, it is 
expected that the nation’s energy 
requirements for the next 100 years 
can be met. In the next century, 
the supply of fissionable materials 
too will probably be exhausted. 

- The question of what will be 

1870 1890 1910 1930 done after uranium and thorium 
supplies are used up is a difficult 

1, Fuel Wood 4, Petroleum ["] 7. Wind one. The answer, however, seems 


>i or ‘lear 2» Par. 
D  Dathiedtie BBB 5. Notwro! Gos 8. Work Animals to be in the rmonuc lear powe r Par 
— . ticularly in Russia and the United 
. Human Worke ’ ae 
3, Bituminous Cool 2 6. Weter Vo Cane Warne States, it is one of the many reasons 
: entieth Cent F 1 , — 

ae ee for the frantic work that is now be 

( { . *tely re 4 ‘ or é r Ce . , if 
dil, gas, and coal are shown completely replacing muse ular power as a per cent of the ing done behind the scenes for the 
total energy produced in the United States. 


















































solution of the problem of control 
of thermonuclear energy release. A 
cal sense rather than as a source of ‘ 
energy by combustion, It is con 
ceivable that in the long range it 
will be impossible to burn oil in ENERGY REQUIREMENTS AND FUEL SOURCES 
definitely; it is becoming too valu 
able as a source of chemical raw world energy requirements te 2050 A.D. energy evellable from normal 
material compered with evellabie reserves sources to 2050 A.0. 


One ci sce W , e of ¢ 
n in see hy the use of oil eieeined he = 


as a fuel may sometime in the fu 





ture have to be outlawed to pre 
vent the exhaustion of the chief ry ee 
source of basic industrial organi 
chemicals, And much the same 


thing could be said of coal and gas 


ENERGY UNITS* 
.SLIND ASW3N3 


Comparatively new methods of 
coal hydrogenation have made that 
fuel another very valuable source 





of raw materials. Here much re 
search and development remain to 
be done, as in the case of extensive 
deposits of tar sands and oil shales 

With fossil fuels available only 
through the goodness of nature and ' u 
with a growing demand for them in Dy oarce iG, Deeataltby Westinghouse Moats Cons 
the synthetic industries, it becomes 


"cue t.0 210! ory 














increasingly apparent that some a eis a eee Vitro Corporation of America 





thing must be found to replace Required energy is shown at the left with energy sources shown at the right of it 
them as energy sources. Of even The majority of the available energy consists of fissionable materials. 
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final solution would solve the prob 
lem for a long time to come. And 
there are still other possible cosmic 
energy sources. Thus there is no 
need to accept the idea that in the 
year 2050 everyone must return to 
barbarism 

There is, in fact, reason to believe 
that the world will be able to stretch 
its estimated supply of fissionable 
materials. At the close of the fiscal 
year in July of 1956, the United 
States was the largest miner of ura- 
nium in the world. It was produc- 
ing three million tons of uranium a 
year according to the AEC. This 
figure considerable 
growth in production 

Since modern civilization is de- 
pendent on fuels, it is important to 
know that today uranium mining is 
between a 100 and 200 million-dol 
lar per year industry in the United 
States alone. It has reformed large 
areas of the West as well as Can 
ada which were practically no- 
man's land before the demand for 
uranium came into being. As is 
often the case in history, a military 
weapon has provided new tech 
niques on which civilization has 
made great peaceful gains. Those 
few people who still may believe 
that in atomic energy man discov 
ered one of God's creative forces 
with which man can now destroy 
picture 


represents a 


himself, must see the 
through a newer and rosier glass 
Most of this uranium today—the 


comes from the 


three million tons 
Colorado Plateau. Mining has just 
begun in very rich veins found up 
in the Spokane Indian areas. There 
is some in Nevada also, and there's 
some in California which is not an 
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| Thorium Areas in the United Sta 
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These maps indicate the present producing areas in the United States for the nuclear fuels, uranium and thorium 





appre¢ iable factor. Texas has been 
finding many indications in the San 
Juan outcrop and also finds ura 
nium associated with certain oil 
drilling operations but no appreci 
able production as yet 

The ‘Tennessee Shales also look 
promising, but these require a new 
technique not yet practically de 
veloped Then too the great lignite 
areas of Dakota are associated with 
large amounts of uranium although 
there is no presently competitive 
process for extracting uranium from 
the lignite 


The Military Factor 

Both the NATO group and the 
Soviet Bloc are consuming more 
coal and oil than they produce. In 
case of a major war between these 
two groups it 1s to the rest of the 
world that the United States should 
have to look for fuel, for the neutral 
nations hold the key to coal and oil 
by producing more than they con 
sume. There would be a hard strug 
gle to obtain this excess produc tion 
and those who obtain it would very 
likely hold the top cards in a major 
world conflict. Here again it is all 
too evident that unless atomic en 
ergy is developed as a military 
source of fuel, this nation will be in 
serious danger not necessarily to 
day, but in the future, for even if 
foreign sources are obtained they 
might easily be disrupted, Only by 
means of atomic energy can this 
country be assured of sufficient do 
mestic fuel for the economy and 
military needs over a long period 
The rapid development of atomic 
power is definitely in the national 
interest 
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Starting with the very few mili 
tary projects of the Manhattan En 
gineer District back in 1942, the 
number of reactors in the world has 
grown slowly until the total was 
slightly more than forty at the time 
of the Geneva Conference on Atom- 
ic Energy in 1955. Since the revela 
tions of that conference, there has 
been an upsurge in atomic reactor 
development and the total now pro 
jen ted to be completed by the year 
1962, is more than 200. Only a very 
few of these reactors will be able 
to generate electric power in the 
utility or industrial sense, for most 
of them are research or test re 
actors. They are all contributing to 
the knowledge of the art, however 
and each one holds an important 
place in the scheme of atomic de 


velopment 


Probably the best of the spec ific 
examples of the value of atomic en 
ergy to this nation’s military power 
is the case of the first atomic sub 
marine, the U.S.S. Nautilus. The 
Nautilus went over 60,000 miles or 
2% times around the earth and a 
tually used a calculated 8% pounds 


of enriched uranium, This trip 
would ordinarily take some 57,140 


barrels of oil! 
The officially 


atomic navy is a fantastic concept 
already on 


proposed new 


Fifteen submarines are 
the way 
balance authorized or under con 
struction, Atomic propelled cruisers 
atomic power plants for carriers 


two operating, and the 


atomic oilers, atomic merchant 


ships are all in development stages 
This work plus the fact that the 
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Peter Caalaas 


by David A. Hodges EE 60 


Sometime this year a new fre 
quency modulation radio transmit- 
ter will go into operation on the 
Cornell campus. WVBR, the Voice 
of the Big Red, has obtained a li 
cense from the Federal Communi- 
cations Commission to operate a 
I’-M transmitter of 250 watts power 
on a frequency of 101.9 megacycles. 
The new transmitter is located in 
Phillips Hall by permission of the 
College of Electrical Engineering, 
and the antenna is on the roof of 
the building. The entire Ithaca area 
will be covered from that position 

Cornell students first ventured 
into the field of broadcasting more 








than seventeen years ago. In No- 
vember, 1940 station CRG began 
operations using small carrier-cur 
rent transmitters which radiated 
their standard broadcast frequency 





signal over the power wires in a 
building 
WVBR, the present station, is 
owned and operated by the Cornell 
Radio Guild, a student organiza- 
tion, and has studios in Willard 
Straight Hall. Each morning from 7 
to 9 A.M. and again in the evening 
from 4:30 P.M. to 1 A.M. WVBR 
broadcasts programs of news, 
Peter Gaslaas weather, music, and special events 


Resident technical coordinator (alias chief transmitter engineer) Peter Van Raalte, Classical, popular, and jazz music 
is charged with the preparation of the 250-watt G.E. transmitter for operation. are a regular part of the schedule 
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Sporting meets and other campus 
events of particular interest are also 
included 


Limited Coverage Problem 

The staff of WVBR has been 
seeking a way to overcome their 
problem of limited coverage of the 
campus for several years. At present 
reception can be obtained only in 
the University dormitories. The at 
rangement of carrier-current trans 
mitters now in use requires that a 
separate transmitter be placed in 
each building where reception is 
desired. The individual transmitters 
are then connected to the Willard 
Straight studios by means of rented 
telephone lines. The use of these 
small transmitters instead of one 
centrally 
unit is necessary 


located, more powerful 
because of the 
crowded conditions on the standard 
broadcast band. The Federal Com 
munications Commission will grant 
no new licenses for the operation of 
transmitters on the standard broad 
cast band, for the presence of more 
stations would worsen the already 
serious interference problems that 
exist. The carrier-current transmit 
ters radiate little signal outside the 
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Figure 1—AM or FM carrier 





Figure 3—Amplitude modulated carrier 
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Figure 2—400 cycle sound 
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building in which they are in 
stalled; hence, they cause no inter 
ference and require no license from 
the F.C.C 

The problems of carrier-current 
transmission are numerous The 
cost of transmitters and telephone 
lines for each of the scores of stu 
dent living units on and near the 
campus would be prohibitive. It is 
impossible to monitor each of the 
individual transmitters; therefore 
it is also impossible to know imme 
diately when one is not working 
properly. And even at its best, the 
sound quality of the signals is lim 


ited 


Construction Permit 
Faced with these problems 
WVBR staff members investigated 
the possibility of obtaining a license 
to transmit in the F-M_ broadcast 
band. The question of overcrowd 
ing, sO serious on the A-M band. is 
not yet significant on F-M. It was 
licenses for F M 
transmitters were available from 
the F.C.C., but that the requir 
ments are strict Regulations con 
stability and 


suc h 


discovered that 


cerning transmitter 
freedom from distortion are 


that it is practi able to use only 
commercially-built equipment, For 
merly WVBR staff members had 
built all the important equipment 
but in this case a complete unit had 
to be pure hased. Luc kily, a second 
hand General Electric F-M trans 
mitter in good condition was lo 
cated and obtained at a consider 
able saving 

Another problem faced was that 
of the F. ¢ ( 
regular broadcasting 
day. WVBR has always suspended 
operations during University vaca 
c. © operating rules pro 


requirement for 


hours each 


tions; F 
hibit such irregular procedure un 
der most circumstances. However 
after considering WVBR ’s problems 
of obtaining listeners, sponsors, and 
operating staff during vacations, the 
Commission granted the station 
permission to continue its present 
sé hedule 

WVBR plans to continue the op 
eration of its present carrier-current 
transmitters However listeners 
with F-M receivers in the Ithaca 
area will be able to enjoy a new 
standard of static-free high-fidelity 
reception when the new transmitter 
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Figure 





Frequency modulated carrier 










Someone has wisely remarked 
that there are no experts in the 
Soviet Union, only men with rela 
tive degrees of ignorance. Winston 
Churchill, in his chiselled English, 
has described Russia as “a mystery 
wrapped in an enigma, in the midst 


by Dr. Glenn A. Olds 


of a riddle.” Still, in the face of 
space shrinking Sputniks, telescop 
ing time and accelerating human 
development, even the amateur 
must speak. Though judgment may 
be distortion, silence would be be- 
trayal 
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4 month in the Soviet Union, 
however wise or well prepared, is 
hardly sufficient to make one a 
prophet Yet, events since August 
confirm certain general impressions 
not widely held or appreciated in 
this country but now needing earn 
estly to be laid to heart. As George 
Bernard Shaw reminded us after 
the First World War, “Civilization 
is education’s race with disaster.” 
And the memory of Nazi Germany 
is too recent to permit us to forget 
that the whole matter turns on the 
kind and quality of education! The 
scientific success of German educa 
tion in Nazi Germany, on which 
both Russia and the United States 
have admittedly leaned heavily for 
development of their military mis- 
sile and rocket race, was no guar- 
antee of civilization’s success! In 
deed, the way in which even uni 
versity education, through govern- 
ment directive, encouragement, and 
subsidy, became the ready hand 
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maid of a political ideology on the 
road to disaster is too vivid to per- 
mit confidence in the face of the 
ironic and frantic efforts of an 
aroused American republic to mimic 
that memory 

How easy it is to forget Hitler's 
confident conclusion in Mein Kampf 
that the fatal weakness of demox 
racy was its temptation to copy 
totalitarian methods to fight totali- 
tarianism. Yet, present political 
strategy in education suggests a 
readiness to copy Soviet methods 
and emphases in education in order 
to “catch up” in the race toward 
disaster. What this response reveals 
is a fatal lack of understanding of 
the Soviet history, scientific devel 
opment, and real challenge to the 
West. 


Where Does Russia Stand? 


Superficially, of course, the sig 
nificance of Sputnik was to remind 
us of several things running counte1 
to the cloudy image Americans 
have of the Russian citizen, and of 
the seriousness with which the Rus- 
sians have taken competition with 
the West 

(1) The Russians have succeed 
ed in shortening the industrial rev 
olution from 175 to 40 years 

(2) The 
equality of educational opportunity 
on the basis of intellectual ability 


Russian system of 


has produced significant results 

(3) The prestige of the teacher 
and the professor in the Soviet sys 
tem, at the top of the social scale 
(in a classless society!!) has greatly 
strengthened ability to attract the 
best minds into education and theo 
retical research 

(4) The 


the masses has given dynamic sup 


“science-education of 


port to an accelerated scientific ad 
vance and adaptation of culture 

5) The Russians have demon 
strated remarkable facility for ap 
plied science and engineering, for 
genuine “know-how”, long thought 
to be a unique and special virtue of 
Americans 

(6) They have demonstrated re 
markable skill in. relating scientific 
and diplomatic skill to the wider 
world of uncommitted and under 
developed nations 

(7) They have illustrated that 
they understand to a degree not yet 
fully apprec iated by Americans the 
preponderant influence of economic 
and political propaganda over mil 
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itary offensives, and the decisive 
strength of initiative in these mat 
ters. 

(8) They have 
that if culture is to be measured, as 
modern man has tended to measure 
it, in terms of scientific success, we 
must give up the image of the Rus 
sian Bear or the peasant as a clue 
to Russian character and come to 
terms with a systematic, sophisti 
cated culture bent on making every 
phase of its life—religious, marital, 
and social—fully “scientific” 

To appreciate the deeper roots of 
this obvious development one must 
see it in the context of a longer his 
tory and a deeper dynamic than 
Indeed, one needs to 


demonstrated 


the scientific 
see how the “scientific” is the serv 
ant of a history conceived in revolu 
tion, and how as method and means 
it has slowly come to master the 
mind and life of the Soviet Union 


The Effect of Russia's History 

To understand the tremendous 
motivation for this striking forty 
veal development one needs to 





remember pre-Communist Russia, 
with its long and tragic history 
One has but to recall the incredible 
peasant poverty in the struggle 
with a difficult physical environ 
ment and an cuhiive social sys 
tem to sense the power and prestige 
ol science as a liberating force 
against both. In the world’s larg 
est country, with one-sixth of the 
world’s total land mass, the peasant 
struggled against a land isoieted 
through no warm water outlet to 
the seas, and half of which was 
frozen six months of the year. The 
desire to break out of this isolation 
and encirclement is one of the 
deepest drives of the Russian. The 
determination to conquer nature's 
obstinate resistance to life, to wrest 
from her her secrets, and to pull the 
fangs of her alien power is one of 
the most powerful of the Russian 
instincts 

A thousand years of semi-slavery 
under foreign domination of both 
Kast and West, culminating in six 
terror 


centuries of the Czarist 


tyranny, and grudging benevolence 


Stamping steam hammer at work in the laboratory of the metal processing under 
pressure demonstrated by Professor Anatoli Zimin to a group of third-year students of 
the mechanical and technological department of the Moscow Higher Technical School 
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laid bare the impulse to equality 
opportunity, the 
motif and method of revolution 
against the intellectual aristocracy 
of the few. Memory cf the servile 
status of the illiterate masses under 
the czars is fresi: and moving to the 
Russian, be he young or old, and 
opportunity for 
learning with a hunger and social 
passion almost unparalleled in his 
tory 

The crushing load of cultural 
isolation and loneliness of the Rus 
who have been influ 
enced but assimilated by 
cither East or West, is a partial clue 
to the pressures toward a self-con 


of educational 


he comes to the 


sian people 
never 


scious national pride and a world- 
conquering intent of its scientific 
development. The Russians are 
proud of thei progress, and their 
new-found place in the “cultural 
sun. heaps coal on a flaming scien 
tific incentive already related to 
their own rapid industrial and cul 
tural development 

This progress is conspicuously 
apparent in education. They proud 
ly point out that at the time of the 
lievolution 60% of their people were 
illiterate. Now virtually no one 
under forty is illiterate. They point 
to their elementary school systems 
where foreign languages are taught 
(English being the most popular ) 
from the fifth grade. We were told 
by senior American news com 
mentator Henry Shapiro, twenty 


three years in Moscow, that his 
daughter learned in the first six 
grades in the Soviet public school 
system what entitled her to pro- 
motion to the ninth grade on return 
to America. He disclosed how 
longer hours, broader course cov- 
erage, and exposure to Communist 
ideology in clubs, conferences, and 
common life strengthen the motiva 
tion as well as stretch the mind. 


An Impressive Education Program 

The Russians are proud of thei 
selective promotion system on the 
basis of intellectual aptitude and 
performance. From the seventh 
grade it is possible for students to 
go into the Teknikum, a four-year 
‘super” vocational and_ technical 
school. There are 2,000 such schools 
enrolling 2% million students. Other 
students with aptitude for univer- 
sity work complete secondary train- 
ing, 8-10 grades, and go on to insti- 
tutions of higher learning, number- 
ing 789 and enrolling 1,825,000 
students 

Herein lies the clue to the power 
ful blend of research and practical 
application so apparent in the rapid 
rise of the Soviet Union in these 
fields. This blend of theory and 
practice is further fed by oppor- 
tunity, incentive, and support of 
the state. 

At Moscow University, shining 
symbol on the cliff overlooking 
Moscow, of privileged position in 


All photos courtesy of the Embassy of USSR 


Under the direction of their mathematics teacher, tenth-form pupils of a Moscow 
school are preparing models of geometrical forms for a course in solid geometry. 
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the Soviet scale of values, this sys- 
tem is dramatically revealed. Its 
thirty-two stories bulge with learn- 
ers sustained by a high degree of 
motivation, nurtured by a sense of 
social responsibility, historic des- 
tiny, intellectual competence and 
discipline, and by a system of state 
incentive and support which gives 
the student a rare privilege in learn- 
ing. The University, founded in 
1775, and which has graduated 
85,000 since its founding and 45,000 
since the Revolution, boasts a fac- 
ulty of 2,000, whose pay scale 
would make American 
corporation envious. 


even an 


Members of the Soviet Academy 
are paid 15,000 rubles a month, or 
from $45,000 a year. 
ceive 6,000 rubles a month, or from 
$18,000 a year. And so it goes. The 
standards and prestige for students 
are comparably high. Over 8,000 
who meet the standards apply, and 
only 3,000 can be admitted to their 
student body of 23,500 in twelve 
faculties or schools. Grants in aid 
range from 300 to 400 rubles a 
month to 800 ($200) for graduate 
students. Students pay 25 rubles a 
month for their room. 

The facilities proper provide 
further testimony of Soviet serious 


Professors re 


ness in an effort to surpass the West 


in the West's own pretension at 
supe riority in this field. The Uni 
versity's new campus and buildings 
cost 3 billion rubles, or $750,000,000. 
Though this is not much compared 
with their military budget or ours, 
it dwarfs by contrast the cost of the 
best of American campuses and 
facilities. 

This whole impressive develop- 
ment is set off by the Soviet pride 
in the dedication to public service 
implicit in their students and sys 
tem. However one may feel about 
the role of propaganda and the thin 
distinction between encouragement 
compulsion, and coercion, he is im- 
pressed with the evident and almost 
universal will to serve that is pres 
ent in the Soviet student. Rarely 
does one hear mentioned the senior 
“saga” of many American students, 
“What is the starting salary? What 
are the fringe benefits?” More gen- 
erally the question is, “W here am | 
needed?” This dedication, coupled 
with the social system, makes it 
easy to put talent in the most stra- 
tegic place for national security 
and development. Fed by continu- 
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ing fears of the West, continuing 
‘curtains”, diplomatic and immigra 
tion blocks to free interchange on 
the Russians’ part and ours, the 
system is fortified by a sense of 
urgency that makes our effort to 
match Sputnik curiously 
shallow and misguided. 


seem 


Wherein the Challenge? 


What, then, does this say to us? 
Wherein does Soviet success chal 
lenge us? lLronically, one must say 
in the presence of present trends 
and developments that it challenges 
us precisely at the points where we 
do not feel it, and diverts us into a 
response which, because it mirrors 
Soviet methods without the same 
degree of motivation and meaning, 
is either doomed to failure or to 
national perversion. How is this so? 

(1) The clue to the radical social 
and scientific progress of the Soviet 
Union lies not only in its mastery 
of scientific method but in the dedi 
cation, sense of historic mission, 
and faith-commitment that consti 
tute its driving power and chief 
end 

(2) The success in transforming 
students into social servants, argu 
ments of coercion notwithstanding, 
testifies that the Russians under 
stand remarkably the relation be 
tween faith and learning, means 
and ends, value commitment and 
scientific advance 

(3) The peril of our response 
lies in our false presumption that 
the clue to competition in scientific 
and satellite success is to provide 
more science study (important as 
that is) 
attention to the crucial problem of 
motivation and meaning 


without any substantial 


(4) A further peril lies in the 
temptation to substitute for valid 
motivation of the student a type of 
political pressure and prestige, 
after the fashion of the Soviet sys 
tem, in order to match her 

(5) Our most grievous miscal- 
culation is our seeing the need for 
relating motivation and end to the 
method of scientific study but our 
failing to see the dramatic differ 
ence in kind of both motivation and 
end in our democratic free society, 
rooted in strong and diverse re 
ligious traditions which cannot be 
ignored as unscientific or supplant 
ed by devotion to the state as in 
the Soviet system 

6) The implications of the So 
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viet success in the face of these 
factors are thereby missed, or het 
methods mimicked, and either case 
is fatal for our own heritage and 
creative response 


A New Plan of Attack 


Is there no other way? The pres 
ent writer believes there is; and one 
more consistent, not only with our 
national character but with the 
deepest intent of ou education 
and the values we prize. Some of 
the elements of such a way would 
be: 

(1) To recover the sanity which 
sees that all education, scientific on 
artistic, is deeply related to the 
motives, values, and historic destiny 
of persons, and that how we inter 
pret the nature, powers, and possi 
bilities of persons shapes the dy 
namic as well as the direction of 
our educational disciplines whether 
mathematics or music 

(2) To discover that any bank 
ruptey of education in America is 
not the product of failure in sci 
ence, simply, to be corrected by 
more intensive studies in mathe 
matics, physics, and the other sci 
ences, important as these are, but 
is a more profound failure at a 
deeper level, the failure of a sense 
of historic destiny, of a basic mo 
tivation and dedication that brings 
the learning process alive 

(3) To discover that there are 
other and 
learning than interest in profit or 
power, and that we can learn, even 


more basic drives to 


from “enemies”, the vitality of the 
intent to serve 

(4) To discover that the fruits of 
higher education in America have 
grown from the roots, early planted 
but lately unattended, of a com 
mon culture in which the values of 
the classical and Judeo Christian 
faith were enshrined and drew their 
life. It is to see further that these 
are values that the “scientific stud 
ies”, Russian or American, do not 
provide, They are either presup 
posed, ignored or rejected by both 

(5) To see that we need more 
not less, scientific study, to be sure 
but that the critical problem of our 
time is not only “sputnik launching 
but human survival, requiring a 
complementary attention to the 
‘human dimension” in 
meaning, and subject matter 


motives 


(6) To see that a “scientific en 


gineer” is not sufficient answer to 


our present challenge, and that a 
relevant understanding of human 
engineering; sensitive to mans na 
ture, integrity, and possibilities, is 
required, not as an “arts college 
elective” but as fundamental to the 
role of responsibility assumed by 
the engineer in today’s world 

(7) To see that beneath scien 
tific successes and similarities of 
Russia and the United States ar 
fundamental and far-reaching dif 
ferences of motivation and mean 
ing, and that critical understanding 
of these differences is fundamental 
to our scientific as well as general 
education, if not survival 

(8) To realize that there is no 
final contradiction between dedica 
tion and objectivity, personal faith 
and scientific endeavor, provided 
the obje ct of one’s dedication is not 
an idol (whether that of the state, 
the American way of life, or a par 
tisan institution or party) but is 
truly ultimate and universal 

This leads us finally to see and 
say that the only object worthy of 
the dedication of a university and 
of free men is the Living Truth 
universal and coherent in scope, 
open to all men on the same condi 
tion: that they hunger to know it 
in order to do her bidding wherever 
it leads them. Wherever the truth 
leads, it must be translated through 
personal dedication into the service 
of men—breaking down barriers 
lifting their burdens, healing their 
divisions, enlarging their life 
ushering them into a world society 
in which every man has a right and 
an opportunity to be fully and 
truly himself 

Scientific study will always be a 
substantial ally to this pursuit. But 
it will not presume more than it 
can provide, nor parade as a pana 
cca for al fundamentally human 
problem rooted in man’s motiva 
tion, meaning, and social responsi 
bility 
and educate the human spirit in 


How to nurture, discipline 


this wider sense turning s¢ ientific 
study into a handmaid of human 
help and hope, is the real « hallenge 
of our time. Where better to begin 
than in our colleges of engineering 
that bear the primary weight of 
this new interest? 

Whether we shall, and in time, or 
not, no one knows. But no one can 
deny that civilization is still educa 
tion's race with disaster, and man’s 


last hope 











This frequently 
asked by students in those informal 
discussions which occur between 
students and faculty on the college 
campus, commands no simple an 
swer. Before the professor can 
answer it, it is necessary to examine 
the reasons which may have 
prompted the query, Is it simply 
that the student is curious about 
why the engineer who is his in- 
structor chooses to practice his pro 
fession by teaching rather than in 
some other manner, such curiosity 
stemming from the current empha- 
sis on the demand for engineers in 
industry and the publicized dis 
parity between academic and in 
dustrial salaries? Or, is the student 
seeking guidance and counsel as he 
appraises teaching as a possible 
career? Or, perhaps, the question 
reflects a sincere desire on the part 
of the student to understand the 
motives and character of his in 
structor so that he may more 
properly evaluate the nature of the 
relation which he can expect to 
exist between teacher and student 
That this is a factor seems appar 
ent by the continual emphasis 
placed by student groups on the 
promotion of more effective student 
faculty relations. These remarks, 
necessarily quite personal in char 
acter, are directed at the examina 
tion of those factors which have 
caused the author to choose teach 
ing as a Career, and are based upon 
a number of satisfying years spent 
in teaching in the College of Engi 
neering 


question, 80 


Teaching’s Creative Aspect 

The function of the engineer is 
primarily creative. The design en- 
gineer applies fundamental prin- 
ciples of the phy sical sciences and 
the engineering sciences to create 
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“WHY ARE YOU A TEACHER?” 


by 
Prof. E. B. Watson 


machines or structures to perform 
new and unusual functions; the re- 
search engineer designs new meth- 
ods of analysis or experiment which 
result in the creation of new bodies 
of knowledge; the industrial engi- 
neer designs new methods of man- 
ufacture by which the results of 
engineering research, development, 
and design are translated into mar- 
ketable products; and the sales en 
gineer continually seeks to create 
new markets and new methods of 
distribution. -But what more cre- 
ative career can an engineer select 
than that of assisting in the train- 
ing of young men and women for 
positions of future leadership? 
Through his influence, the teacher 
can multiply many fold his own 
creative powers as he succeeds in 












stimulating the student to inde 
pendent and creative thought. 

At this critical period when 
American prestige suffers as a con- 
sequence of Russian technological 
advances, it is apparent that the 
creative function of the engineer 
must be stimulated by all possible 
means. While a greater supply of 
engineers may be needed, if the 
vital technical problems facing our 
country are to be solved, of greater 
import is that each engineering 
graduate be better trained to think 
creatively in the application of the 
specific knowledge acquired during 
his college experience. There can 
be no question of the importance of 
the teacher's contribution to the 
solution of this problem, nor no 
lack of challenge to him to find 
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more effective methods of stimulat- 
ing the student to realize the maxi- 
mum benefit from his academic 
experience 


The Teacher's Responsibility 


While the experienced teacher 
appreciates that his prime responsi 
bility to the student is to assist him 
to master the subject matter of that 
phase of the curriculum for which 
he is responsible, he considers his 
ultimate role in the student’s educa 
tional experience to be more than 
this. Important as is technical com 
petence, this alone is not sufficient 
to guarantee that a student will 
realize his fullest potential or make 
his fullest contribution to society 
By his precept and example, the 
teacher can hope to stimulate the 
student's development of those 
traits of character and personality 
which are the attributes of the edu- 
cated man. Through interest in the 
student’s welfare and willingness to 
provide personal counsel, the teach- 
er may often exert a significant and 
lasting influence upon a student's 
overall development. As the teacher 
observes the parallel maturing of 
the intellect and the formation of 
principles which will guide the 
student in purposeful living, he can 
not help but find satisfaction in the 
thought that perhaps he has pro- 
vided some stimulation and guid 
ance, 

“Why am I a teacher?” The most 
direct answer is probably that 
teaching provides an unlimited op 
portunity for working with people 
as well as with things. In finding 
solutions to the ever changing prob- 
lems which arise as he attempts to 
stimulate, motivate, and guide 
young people through the educa 
tional process, the teacher finds un- 
limited opportunity for the full 
scope of his talents. Here is an 
opportunity for using the engineer 
ing approach to solve complex 
problems of human relations 

Despite the competition for his 
services, the engineering teacher 
remains at his post because he de 
rives great satisfaction—often ac- 
companying real frustration—from 
his relation with young people. The 
teacher realizes that he is perform- 
ing a service of unparalleled im 
portance since it is quite clear that 
the future of our civilization largely 
depends upon those studying in the 


classrooms today 
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™M S outstanding design SERIES 


umbrella’d stadia 


While it isn’t always true, an interesting approach 
often results in a good design, as in these twin all- 
weather stadia designed by Harry Barone and Arnold 
Horn, Pratt architecture students. Each bowl would 
be umbrella’d by its own tentlike roof of translucent 
plastic, hung from the center of soaring arches. Ac- 
cordion-pleated, these roofs are planned to fold to- 
gether out of the way in fair weather, their lower 
edges riding along the rims of the bowls. Cables that 
guy the arches form a decorative pattern tying the 
two stadia together. The big football-baseball bowl 
would hold 65,000 spectators; the smaller, 20,000 

No matter which of today’s bright ideas become 
tomorrow’s reality, it will be as important then as 
it is now to use the best of tools when pencil and 
paper translate a dream into a project. And then, as 
now, there will be no finer tool than Mars—from 
sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently 
been added these new products: the Mars Pocket 
Technico for field use; the efficient Mars lead sharp- 
ener and “Draftsman’s” Pencil Sharpener with the 
adjustable point-length feature; and—last but not 
least—the Mars-Lumochrom, the new colored draft- 
ing pencil which offers revolutionary drafting advan- 
tages. The fact that it blueprints perfectly is just one 
of its many important features. 


The 2886 Maors-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 100! Mars-Technico 
push-button lead holder. 1704 Mars-Lumograph 
imported leads, 18 degrees, EXB to IH. Mars- 
lumochrom colored drafting pencil, 24 colors. 
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makes big things happen | 
in paints and | 
G) industrial finishes | 
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You're living in a world of color, Man takes a brush, dips it into paint, 





cloaks the drab with new cheerfulness, converts the dreary into com- 
pelling beauty, But paint means so much more than mere color 

In addition to soft, pastel hues, home owners in Miami want a house 
paint that stands up to constant salt air breezes, the blazing rays of a 
tropic sun, intermittent heavy rainfall, Building superintendents in Gary 
, : want a surface coating unaffected by chemically active industrial gases 
mensnsi ial tsa and fumes, extremes in humidity, frequent changes in wind direction 
vg Fishing fleet operators around Puget Sound want an exterior boat finish 
that resists biting winds, blizzards and protracted cold, The production 
engineer in a large Atlanta cannery wants a food container coating 
impervious to chemical reaction, yet taste-free. Yes, there’s more 
much more-—to paint than mere color, 

The search for new and even better paints and industrial finishes is 
carried on every day at Pittsburgh Plate Glass Company. Each day 
brings new challenges to its laboratories . . . challenges quickly trans- 
lated into improved products. 

Seeking a career that requires creative thinking, utilizes all your skills 
and talents, offers the chance to learn the latest techniques? Then look 
into your career possibilities with Pittsburgh Plate Glass Company 
Contact your Placement Officer now or write to the Manager of College 
Relations, pment Plate Glass Company, One Gateway Center, 





Pittsburgh 22, Pennsylvania. 
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if college has sharpened 
your urge to know more... 


Your formula for advancement in 
present day technological industry is 
growth in knowledge and ability 
Applying this principle at Garrett, 
engineers are achieving outstanding 
reputations for excellence in the 
following aircraft, missile and indus 
trial fields: air conditioning and 


pressurization; heat transfer; cryo- 


Stick-force reversal, a problem of reverse elevator response occurring 


at sonic speeds, was solved by this sensitive AiResearch air data system 
incorporating transducer, computer and actuator. Engineers taking part 
in its development included mathematicians and specialists in analog 


computation, preliminary design, fractional hp motors and gears 


genic and nuclear systems; pneu 
matic valves; controls and air 
motors; system electronics; com. 
puters and flight instruments; gas 
turbine engines and turbine motors; 
prime engine development and 
industrial turbochargers 

Upon employment, you may 
choose either a direct assignment or 
enter a 9 month orientation program 


which permits you to survey Garrett 


engineering activities to aid you in 
selecting your field of interest. With 
company financial assistance you can 
continue your education at neighbor. 
ing universities. 

Typical project work is done in 
small groups where opportunities 
for learning, added responsibility 
and advancement are enhanced. To 
receive full information write to 


Mr. G. D. Bradley 


THE CORPORATION 


9661 8S. SEPULVEDA @B@LVO LOS ANGELES 46. CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING. LOS ANGELES + AIRESGEARCH MANUFACTURING, PHOENIX + AIREBUPPLY 


AIRESEARCH INDUSTRIAL + REX + AERO ENGINEERING + AIR CRUIGERGE + AIREGEARCH AVIATION GEAVICE 
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Full-time, off-the-job GRADUATE 

















STUDY CENTER. New York's Coliseum Tower houses one of Winston-Salem, N. C. Product design principles are one of the many 
three special study centers set aside for W.E.'s Graduate Engi technical subjects our engineers cover in Introduction to Western 
necring Training Program. Other centers are in Chicago and Electric Engineering, the first phase of the program 
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ENGINEERING TRAINING 






helps speed careers at Western Electric 


Right now, Western Electric engineers are back “on campus 
in a unique new Graduate Engineering Training Program 
Theyre attending courses at special study centers established 
by the company in Chicago, New York and Winston-Salem, 
N. C. It’s a rare chance to study advanced engineering and get 
full pay at the same time 

These “students” are guided by a teaching staff of top West 
ern Electric engineers, outside experts and professors trom 
leading universities They're learning the latest technical devel 
opments boning up on everything from manutacturing proc 
esses to computer applic ations 

When the program reaches its peak, some 2,000 to 3,000 West 
ern Electric engineers will attend each year... studying in an 
atmosphere as close to a university graduate school as is prac 
tical for industry 

This engineering “university” was born because of the ever 
increasing complexity of Western Electric's job as the manu 
facturing and supply unit of the Bell Telephone System. Today 
W. E. engineers are right in the middle of exciting fields like 
microwave radio relay, electronic switching and automation 
Graduate engineering training is designed to spur their devel 
opment and advancement throughout their entire careers 


How Graduate Engineering Training would work for you 


The program gets under way after approximately six months on-the-job 

experience, First off 

1. A nine-week Introduction to Western Electric Engineering helps you 
learn about your W.E. engineering field, sharpens your skilis in getting 
ideas across. Technical subjects include communications systems, prod- 
uct design prin iples military electronic system 

2. Another nine-week program, Ge neral Development tarts after your 
first year with us, helps broaden and strengthen your engineering back 
ground, Besides technical subjects like engineering statistics, measure 
ments and instrumentation, and electroni you receive grounding in 
human relations and the socio-economic importance of engineering 

3. To meet continuing needs for formalized technical training, Advanced 
Developme nt offers four week course tailored to the individual needs 
of the engineer elected to attend. These courses are designed to he Ip 
deve lop creative engineering abilities. ¢ omputer applic ation witching 
theory, feedback control systems and em conductor device and cir 
cuits are sample topics covered in this phase 


Besides taking part in the Graduate Engineering Training Pro 
vram, engineers are eligible for our Tuition Refund Plan for 
ifter hours study at nearby colleges 

In short, there's a unique opportunity at Western Electric to 


develop a professional career and work in the exciting world 


of communications 








MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 
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Knowledge born in the classroom often sparks on-the 
job idea These engineers are working on transistor 


manutacturing probl is 





OPPORTUNITIES FOR 
ENGINEERING GRADUATES 


(Supervisory and administrative 
opportunities exist in each field) 


Analysis for manufacturing operations; 
Machine and tool requirements—M.E., E.E 
Space requirements—M.E., LI Fest facility 
requirements—E.E.; Personnel requirements 
L.E.; Electric power, light and heat require 
Om Raw material requirements 
Chem. f Met. I Phy. Se Procedures and 
processes—M.E., LE lime and motion 
stuclic L.k., Investigation of manufacturing 
difficultic MI Quality control—M.I kT 


ments 


Planning telephone central offices; 
Equipment requirement E.E.; Power and 
cable requirements—1 I 


Development and design: 

Ne WwW ae hime 5S ind tools M I bk i Mate rial 
handling methods—M.E., LE.; New equip 
ment and processes~M.E., E.E.; Kepair shop 
methods—M_.E lesting facilities—E_E lest 
ing methods—E.F Job evaluation studies 
L.E.. Wage incentive studies—LF Production 
control studies—1L.E.; Improved chemical pro« 
esses—Chem. E., Met. E., Phy. Se.; New appli 
cation for metals and alloys—Chem, E., Met. I 
Phy. Sc.; Kaw material test procedures—Chem 
| Met. | Ph Sx Service to military on 
devices—F J 





electronic 





For further information write; Engineering 
Personnel, Room 1030, 195 Broadway, 


New York 7, N. Y. 








© Western Electric has major manufacturing plants at Chicago and Decatur, Ill.; Kearny, N. J 
Pa.; Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass 
bution Centers in 32 cities. Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York, N. Y. Also Teletype Corp., Chicago 14, Ill 





Baltimore, Md.; Indianapolis, ind.; Allentown and Laureldale, 
Lincoln and Omaha, Neb.; St. Pauli and Duluth, Minn. Distri 

























Raising the roof... 
another example of DENISON’S 


hydraulic ingenuity 














Lift-slab, a construction technique first used in 1950, 
actually lifts huge concrete slabs skyward to form the 
floors and roofs of modern buildings. At first a novelty, 
the lifting of 500-ton slabs thirty feet in the air and more 
is now an everyday occurence. 

The technique is simple. Concrete slabs are poured 
individually at ground level, cured, and then lifted one 
at a time to proper elevation by a series of lifting jacks 
or screws, In each jack, a Denison hydraulic pump/motor 
furnishes constant, accurately controlled torque to follow 
up the lifting action of the jacks 


With dependable hydraulic power, the operation is, 


in every practical sense, foolproof 

Here is just one more instance where hydraulic power 
has been put to work for product or process improve- 
ment. Find out how hydraulics fit into your future. Write 
Denison Engineering Division, American Brake Shoe Co., 
1218 Dublin Road, Columbus 16, Ohio. 


fook to DENISON fo 
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“They all agree...” 


. 


“Since the day we decided to get married, I've been 
doing a lot of thinking about our future. It's time | 
made a choice on a career. I've talked to the Dean of 
Engineering, most of my professors, and to some of the 
fellows who have graduated, and you know, they all 
said the same thing. 

“They all agree that the aire raft and missile industry 
holds the best opportunities and the brightest future for 
an engineer these days. What they said makes sense, 
too, because developments in this field today really give 
a fellow an opportunity to make important contribu 
tions on vital projects. 

“Not only that, but the aircraft industry is noted for 
its good salaries. Generous benefits, too. And advance- 


a 


ment in both salary and position is limited only by how 


far | want to go.” 


[ , nlimited opportunities, high salaries, company-paid 
/ benefits unheard of until a few years ago — these 
are only a few of the reasons why so many young engi- 
neers with a keen eye to the future are choosing the 
aircraft industry. 

It is only natural that many engineering graduates 
should consider joining Northrop Aircraft, Inc., be 
cause the company shares its many successes with every 
member of its engineering and scientific team. Ad 
vanced projects at Northrop are now in production, and 
active top-priority projects mean rapid advancement 
and success for the individual engineer. 

Such projects include the famous Snark SM-62, 
world’s first intercontinental guided missile, now being 
activated in the first United States Air Force missile 
squadron; the USAF. T-38 supersonic twin-jet ad 
vanced trainer; and other important missile and 
manned aircraft weapon systems and components. 

Engineers in more than thirty categories contribute 
to Northrop’s success in an ideal environment with the 
latest tools of science, in its new Engineering Science 
Center. Here you will work with leading scientists and 


engineers who respect, ac knowledge, and reward your ‘ 


individual ideas and abilities. 

Why not write us now . . . regardless of your class at 
college. Ask us how you might best gain a career with 
Northrop. Write to Manager of Engineering Industrial 
Relations, Northrop Division, Northrop Aircraft, Inc., 
1033 East Broadway, Hawthorne, California. 


NORTHROP 


A Division of Northrop Aircraft, Ine. 
BUILDERS OF THE FIRST INTERCONTINENTAL GUIDED MISSILE 
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THE PRESIDENT’S MESSAGE— 


rhe newly-graduated engineer for the past several years 
has been accustomed to competitive demands for his 
services, and as a consequence has enjoyed a considerably 
wider selection of opportunities for a career than was 
once the case, This, I think, is all to the good. The effect 
of inereased demand improves the status of the whole 
profession, and the ability to pick and choose should 
result in each man being placed in the career best suited 
to his interests and potentialities 

The demand I am thinking of today is of a little dif 
ferent sort, It relates to a need for cople both young and 
old to assume responsibilities in the collateral affairs of 
our civilization, In every community, whether municipal, 
social or scholastic, men are needed who will give of their 
time and energy to help make things go; to oil the wheels 
of progress, if you will, These are the fellows who serve 
on committees, who solicit assistance for worthy causes 
and who hold the multitude of unpaid, unsung and thank 
less public offices, 

There is little glamour involved in most of these ac 
tivities; seldom any monetary reward and usually a con 
siderable amount of painstaking effort, But the sense of a 
job well done, of duty performed at some personal sacri 
fice, of making oneself a functioning part of a group, is a 
reward in itself 

One often hears criticism of those who “run things 
“Thev” ought to have more sense than to do this or 
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that. Why isn’t this or that done in a more efficient, sen 
sible way? You have all heard remarks of this tenor; prob- 
ably have made them yourselves. Why, indeed? Il] will? 
Ineptitude? Possibly. More likely, because the overworked 
and harassed individual trying to get the job done is so 
short of time and assistance that he just can’t do any better 
under the circumstances obtaining. 

Within you lies the solution. Every level of com 
munity effort needs able minds. At every level there are 
vacancies crying for able, intelligent people to fill them 
Who better can do these things than people like you 
people with rational, objective minds, trained in the finest 
engineering tradition? 

The opportunities for 
usually takes but a small show of interest on your part to 
be welcomed into whatever line of activity appeals to you 
Municipal work in a dozen different fields, charitable work 
church work, club work, committee work, or work for 
Cornell; all need men, More pointedly, all need you. No 
one can do all these things, of course, but the choice is 
wide enough for you to find one you like, and the demand 
is great enough ‘that there need be little fear of being 
rebuffed, 

“Men wanted,” yes. Good men are urgently needed 
What better men are there; what more able men than the 
Cornell engineers who read this column? It is a sellers 
market, and duty calls Roscoe H. Fuller 


service are innumerable. It 
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Frank B. Campbell, CE ‘28, is 
chief of the Hydraulics Analysis 
Branch, Corps of Engineers of the 
US Waterways Experiment Station, 
Vicksburg, Miss. This summer he 
attended the Seventh Congress of 
the International Association for 
Hydraulic Research in Lisbon, Por- 
tugal, following which he toured a 
number of outstanding hydraulic 
laboratories on the Continent. He 
also is chairman of the committee 
on research, hydraulics division, of 
the ASCE. During World War II, 
Frank was executive officer of the 
13th Naval Construction Battalion 
at Dutch Harbor, Alaska, and 


served as commanding officer of the 


62nd Naval Construction Battalion 
both at Pearl Harbor and Iwo Jima. 
He holds the Bronze Star and Naval 
Unit Commendation. Frank has a 
son and two daughters, and lives at 
1412 South Street in Vicksburg 


Arthur S. Griswald, BSME ’22, 
Was elected one of four new Detroit 
Edison vice-presidents, He has been 
industry assistant to Detroit Edison 
President Walker L. Cisler since 
1952. He started in the Central 
Heating Department of the com- 
pany in 1922 following his gradu 
ation from Cornell University. He 
has been active in electric utility 
industry organizations and for sev- 
eral years served as a government 
consultant on electric power to the 
Foreign Operations Administration 


and its predec essor agencies 





Arthur S. Griswold 
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Thomas M. Berry has been ap- 
pointed General Superintendent of 
the Shaft and Tunnel Department 
for Dravo Corporation, Pittsburgh, 
Pa 

In his new capacity, one of Mr 
Berry s principal responsibilities 
will be to supervise all construction 
on the 10 miles of tunnel being 
built by Dravo for the Allegheny 
County Sanitary Authority's new 
sewage system project in the Pitts- 
burgh area. 

Prior to joining Dravo Corpora 
tion in 1948, Mr. Berry served as a 
staff engineer for the Lron and Steel 
Institute in New York City. 

A graduate of Cornell University, 
Mr. Berry is a member of Tau Beta 
Pi, Chi Epsilon and Phi Kappa Phi 
fraternities. 

Mr. Berry lives at R.D. 3, Coraop- 
olis, Pa., with his wife and three 
children. 


Wesley S. Corbin, ME ‘31, is 
chief engineer of Black Clawson 
Co. paper machinery division. He 
and his wife have celebrated their 
twenty-sixth anniversary. Their 
twins, Grace Ann, a secretary, and 
John, in the fourth year of archi- 
tecture at Syracuse, are joined by a 
younger boy Bob, who is a 195 
pound footballer. The family live 
at 110 Winslow Street, Watertown. 


Floyd W. Hough, '19, 2412 North 
Columbus Street, Arlington, Va 
Floyd recently demonstrated an 
electronic device called a Tellurom 
eter at Cornell's Fuertes Observa 
tory. Using electro-magnetic waves 
to measure long distances, it is ac 
curate up to one part per million, 
and can be used very effectively in 
geodetic, photogrammetric, and 
highway surveying. It may even re 
place triangulation and measuring 


with a tape 


George H. Barnard, BSAE ‘49, is 
the manager of the Reactor Test 
Site Operation, Technical Opera 


tion at the Material Testing Re- , 


actor, Arco, Idaho 





T. M. Berry 


Robert W. Jorgensen, BIE ‘29, 
has been elected chairman of the 
laminated products section of 
N.E.M.A. 

Established as the National Ele« 
trical Manufacturers Association in 
1926, N.E.M.A. is the trade asso 
ciation of manufacturers of electri 
cal apparatus and supplies. 

Jorgensen is vice president and 
director of plastic sales for The 
Richardson Company, Melrose 
Park, I] 

While at Cornell, he belonged to 
Red Key and Pi Delta Epsilon and 
was on the track squad 

The laminated products section 
of N.E.M.A. which Jorgensen now 
heads is comprised of manufac 
turers of industrial and decorative 
laminates 

He joined Richardson as director 
of plastic sales in 1952 and was pro 
moted to vice-president the follow 
ing year, retaining his previous 
duties 

In addition to N.E.M.A., Jorgen 
sen is a member of the Society of 
the Plastics Industry. His other 
memberships include American 
Management Association, Ameri 
can Marketing Association, Cornell 
Society of Engineers, and Execu 
tives Club of Chicago 

Jorgensen resides at 555 Walnut 
Street, Winnetka, Il., with his wife 
and four children 


(Continued on Page 
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Ernst Mach -.Oon absolutes 


“No one is competent to assert things about abso- 
lute space and absolute motion ; they are pure 
matters ol thought that cannot be produc ed in 
experience, All ou prince iples of mechanics, as we 
have shown in detail, are experienced knowledge 
concerning the relative positions and motions of 


bodies. They could not be, and were not, admitted 


THE RAND CORPORATION, 


in the areas in which they are now recognized as 
valid, without previous testing. No one is war- 
ranted in extending these principles beyond the 
boundaries of experience. In fact, such an exten- 
sion is meaningless, as no one would possess the 
knowledge to make use of it.” 

— Die Mechanik in ihrer Entwicklung, 1912 


SANTA MONICA, CALIFORNIA 


A nonprolit organization engaged in research on problems related to national security and the public interest 
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How RCA brings a richer, wider range 
of musical sound to your home 


Before high fidelity, the 
sound of recorded music 
was limited—much as 
piano music would be if 
you could hear only the 
' notes played on the center 
’ of the keyboard. No 
| rich bass notes, no keen, 
vibrant highs. 

RCA achievements in the science of 
sound and acoustics changed all that. 
Today, with RCA Victor records and 
high fidelity ‘Victrolas,”’ the full range 
of sound is reproduced so faithfully 
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that you can enjoy music almost as 
though you were there. 

And now, Stereophonic Sound! A 
new and dramatic dimension in re- 
corded music is also yours to enjoy 
on RCA high fidelity instruments. 
Stereophonic units can be added to 
most ‘Victrola’’® Hi-Fi systems any 
time you choose. 

In this, as in almost every area of 
electronic progress in home entertain- 
ment, defense and industry, the leader- 
ship of RCA serves you. RCA means 
electronics at its best! 








WHERE TO, MR. ENGINEER? 


RCA offers careers in research, 
development, design, and man 
ufacturing for engineers with 
Bachelor or advanced degrees 
in E.E., M.E. or Physics. For 
full information, write to: Mr 
Robert Haklisch, Manager, 
College Relations, Radio 
Corporation of America, 
Camden 2, N. J 
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TECHNICAL WORK IN 
EUROPE, ASIA, AND AFRICA 


Do you want to go abroad next 
summer to Asia, Africa or Europe? 
Engineering and science students 
can obtain technical employment 
during the summer vacation in any 
of twenty foreign countries through 


participation in an international 
technical student exchange pro 
gram 

The organization which makes 
this unique summer expel ence pos 
IAESTE 


the International Asso 


sible is ( pronounced 
i-yas’-tee ) 
ciation for the exchange of Stu 
dents for Technical Experience 
IAESTE was founded to train ad 
vanced undergraduate and gradu 
ate technical students in the in 
dustrial techniques of other nations 
Further, the program functions to 
increase the student's understand 
ing and appreciation of the country 
in which he is working, The student 
becomes for a short time a member 
of a foreign community, living and 
working with its members and get 
ting to know them intimately, As 
a recent American trainee in Ger 


many pointed out, the experience 
makes one realize “that many of 
today’s international problems are 
the result of ignorance and misun- 
derstanding that can only be alle- 
viated through education and ex- 
tended contact between the peoples 
of different nations.” 

IAESTE consists at present of 
twenty-three nations in Asia, Afri- 
ca, Europe and America. It was 
founded in 1948 by nine European 
countries, in the hope that the dis- 
organized and sporadic exchange 
that then existed between the mem- 
ber countries could be integrated 
and extended. The Association’s 
success 18 shown by the nearly 
six thousand students exchanged 
among the member nations last 
summer, a sixfold increase over the 
1948 figure. A total of over 34,000 
students have participated in the 
program since its establishment ten 
years ago 

United States participation in 
[AESTE in the past has not been 


very great. Although over eighty 


KLM Royal Dutch Airline 


These fifty-three technical students are about to leave for Europe to their summer job 

under the international exchange program called IAESTE. This specially chartered 

airliner left New York International Airport to take the students to on-the-job training 
with some of the continent's biggest business concerns. 


per cent of the American applicants 
were placed in jobs abroad last 
year, only 82 American students 
participated in the program. 
Eighty-six foreign students were 
employed here. Foreign students in 
many fields of study, however, con- 
sider placement in the United 
States highly desirable, due to 
American leadership among the 
Western nations in so many techni- 
cal fields. The biggest problem fac- 
ing the expansion of American par- 
ticipation in the program, accord- 
ing to Josef Wischeidt, Secretary 
of the American IAESTE commit 
tee, is “to sell American industry 

that’s what we're working on now.” 
Many American industries are re- 
luctant to hire foreign students for 
the summer since there is no pos- 
sibility of re-employing them. 
Those industries which have ac 
cepted foreign students, however, 
have found such participation ex- 
tremely worthwhile. According to 
one industrial representative, “We 
can learn as well as teach. It gives 
our younger technical personnel, 
in particular, a chance to exchange 
ideas with persons having varied 
training backgrounds.” Another 
company had the following impres- 
their foreign 
‘These men are doing an excellent 


sion of trainees: 
job, they are meeting our require 
ments, there is no added expense 
to us in having them as part of our 
organization and we are doing an 
important service by promoting 
wider understanding of engineering 
on an international scale.” 

The American student participat 
ing in IAESTE may go to Aus 
tria, Belgium, Denmark, Finland, 
France, Germany, Great Britain, 
Greece, Iceland, India, Israel, Italy, 
Netherlands, Norway, Portugal 
Spain, Sweden, Switzerland, Tus 
key, Yugoslavia or the Union of 
South Africa At the annual 
IAESTE conference, which is at- 
tended by representatives from all 
member nations, job offers from 
industries are matched with appli 
cations, and the student is placed 
whenever possible in the country 
of his first choice. Once the student 


(Continued on Page 72) 
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We want engineers who like to 





We have plenty of it to be done. We have problems to be licked, and questions 
to be answered. 

Want toroll up your sleeves and tackle the fascinating world of petrochemicals? 
Union Carbide makes almost 500 of them— it’s a world leader. 

Want to grab the atom by the tail and put it to useful work? Union Carbide’s 
been in nuclear energy since the earliest days of the Manhattan Project. It 
operates three AEC plants plus Oak Ridge National Laboratory, and is building 
a private nuclear research center near New York. 

Want to dig in and really get down to the basics? Union Carbide is as basic 
as an industry can get. It’s been called ‘‘chemist to the chemicals industry and 
metallurgist to the metals industry.” 

Representatives of Divisions’ of Union Carbide Corporation, listed below, 
will be interviewing on many campuses. Check your placement director, or 
write to the Division representative. For general information, write to V. O. 


Davis, 30 East 42nd Street, New York 17, New York. 


BAKELITE COMPANY Plastics, including 
polyethylene, epoxy, fluorothene, vinyl, phenolic, 
and polystyrene. J. C. Older, River Road, Bound 
Brook, N. J 


ELECTRO METALLURGICAL COMPANY 
Over 100 ferro-alloys and alloying metals; titanium, 
calcium carbide, acetylene. C. R. Keeney, 137 
47th St., Niagara Falls, N. Y. 


HAYNES STELLITE COMPANY Special 
alloys to resist heat, abrasion, and corrosion: cast 
and wrought. L. E. Denny, 725 South Lindsay Street, 
Kokomo, Ind. 


LINDE COMPANY Industrial gases, metal 
working and treating equipment, synthetic gems, 
molecular sieve adsorbents. P. |. Emch, 30 East 
42nd Street, New York 17, N. Y 


NATIONAL CARBON COMPANY Indus 
trial carbon and graphite products. Prestone 
anti-freeze, Evereaoy flashlights and batteries 
S. W. Orne, P. 0. Box 6087, Cleveland, Ohio. 
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SILICONES DIVISION Silicones for elec 
trical insulation, release agents, water repellents 
etc.; silicone rubber. P. |. Emch, 30 East 42nd 
Street, New York 17, N.Y 


UNION CARBIDE CHEMICALS COMPANY 
Synthetic organic chemicals, resins, and fibers 
from natural gas, petroleum, and coal. W. C 
Heidenreich, 30 East 42nd St., New York 17, N.Y 


UNION CARBIDE INTERNATIONAL COM- 
PANY Markets Union Carsive products and 
operates plants overseas. C. C. Scharf, 30 East 42nd 
Street, New York 17, N.Y 


UNION CARBIDE NUCLEAR COMPANY 
Operates Atomic Energy Commission facilities at 
Oak Ridge, Tenn., and Paducah, Ky. W. V. Hamilton 
P. 0. Box “P”, Oak Ridge, Tenn 


VISKING COMPANY A pioneer in packaging 

producer of synthetic food casings and poly- 
ethylene film. Dr. A. L. Strand, 6733 West 65th 
Street, Chicago, Ill. 





GENERAL OFFICES ~NEW YORK 
Accounting, Electronic Data Processing, Operations 
Research, Industrial Engineering, Purchasing E. R 
Brown, 30 East 42nd Street, New York 17, N.Y 


Si ite), | 
CARBIDE 
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NEW PROFESSOR OF APPLIED 
MATHEMATICS APPOINTED 


Prof. Henry D. Block has been 
promoted to associate professor of 
applied mathematics in Cornell 
University’s Department of Engi- 
neering Mechanics and Materials, 
it was announced by Deane W. 
Malott, president of the University 

Before coming to Cornell in 1955, 
Professor Block taught at lowa 
State College and the University of 
Minnesota. He became assistant 
professor at Cornell in 1956. 

Professor Block received the BS 
and BCE degrees at City College of 
New York, and the MS and PhD 
degrees at lowa State College 

Professor Block is a member of 
the American Mathematical So 
ciety, the Mathematics Association 
of America, Phi Beta Kappa, Phi 
Kappa Phi, Tau Beta Pi, and Sigma 
Xi 


PROF, HEWITT NAMED NEW 
CE ASSOCIATE PROFESSOR 


The promotion of William Leon 
ard Hewitt to associate professor 
of Civil Engineering in Cornell 
University’s School of Civil Engi 
neering has been announced by 
Deane W. Malott, president of the 
University 

Professor Hewitt became assist 
ant professor of civil engineering at 
the University in 1953, He received 
the BCE degree from Cornell in 
1948, then joined the faculty as in 
structor in drawing and surveying 
He received the MCE in 1950 and 
in 1951 was a distribution engineer 
with the Binghamton Gas Works 

From 1951-53, he did work on 
subsurface exploration and soil test 
ing for Hough Soils Engineering 
Laboratories in Ithaca, returning 
to the University in 1953 as assist 
ant professor, Presently, Professor 
Hewitt is also head of the drawing 
department, admissions officer in 
the School of Civil Engineering, 
and freshman advisor 

He is a member of the American 
Society of Civil Engineers, having 
served as its secretary-treasurer 
1953 to 1954. He is 
Tau Beta Pi, 


from also a 


member of 


engineer 
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ing honorary society, Chi Epsilon, 
civil engineering honorary society, 
and the American Society for En- 
gineering Education. 


BUBBLE CHAMBER DONATED 
TO NUCLEAR STUDIES LAB 

The General Electric Research 
Laboratory, Schenectady, N.Y., has 
donated a “bubble chamber” to the 
Laboratory of Nuclear Studies at 
Cornell. The heart of the bubble 
chamber is a glass-ended cylinder 
about six inches in diameter, con- 
taining liquid hydrogen, in which 
the tracks of fast-moving nuclear 
particles may be observed. 

“This bubble chamber donated 
by the General Electric Company 
will enable our laboratory to per 
form many types of investigations 
which would otherwise not have 
been possible,” said Dr. Robert R. 
Wilson, director of the Laboratory 
for Nuclear Studies. 

Among the projects for which the 
bubble chamber will be 
studies of the properties of nucleas 
particles called “K-mesons” that 
are produced by the University’s 1.1 
billion-electron-volt sync -hrotron 
Previous investigations of these par 
ticles led to the discovery of the un 
symmetrical nature of laws of phys- 

, for which Drs. Lee and Yang 
of Columbia University and the 
Institute of Advanced Study at 
Princeton have — recently been 
awarded the Nobel Prize. Some of 
the experiments which are planned 
to be performed with the bubble 
chamber will be related to this vio 
lation of the law of parity. 

The principle on which the 
chamber operates is that if a 
charged particle passes through 
liquid hydrogen it leaves a trail of 
ions (other charged particles) be 
hind. If the pressure on the liquid 
hydrogen is then suddenly reduced, 
the liquid hydrogen begins to va 
porize and these newly formed ions 
as the nuclei of bubbles of 
hydrogen gas. This line of bubbles 
can be photographed, and the prop- 
erties of the particle which made 
the track can be determined by the 
length of the track and the number 
of bubbles along it 


used are 


serve 









Although inherently a simple de- 
vice, the bubble chamber as actual- 
ly constructed is highly complex 
because of the need for accurate sly 
controlling the temperature and 
pressure of the liquid hydrogen and 
the requirement of a carefully de- 
signed optical system. The liquid 
hydrogen in the bubble chamber is 
maintained at a temperature of 
about 400°F below zero. 


FOREIGN LANDS WELL 
REPRESENTED AT CORNELL 


Foreign student enrollment at 
Cornell University is at an all-time 
high this year, with 640 graduate 
and undergraduate men and wom- 
en registered from 78 countries. 
The total is 18.5 per cent above last 
year's figure of 540. 

Approximately 24 per cent of all 
Cornell's graduate students are 
from foreign countries, with 421] 
regist¢red. The combined graduate 
and undergraduate foreign student 
enrollment represents six per cent 
of the total Cornell student body. 

The largest enrollment, 263, is in 
the College of Agriculture; there 
are 106 in the College of Arts and 
Sciences, and lesser numbers in 
other schools and colleges. 

This year's re gistration shows an 
increase over last year’s from every 
area of the world. There are 11] 
students from Europe as compared 
with 89 last year, 104 from Latin 
America as compared with 80, the 
Middle East has sent 53 as com- 
pared with 39 last year, there are 
38 from Africa as compared with 
33, the Far East is represented by 
218 as compared with 208, and mis 
cellaneous countries account for 
116 as compared with 91 a year 
ago 


MUSIC SYNTHESIZER 
DEMONSTRATED AT AIEE 
An electronic music synthesizer 
that can generate any tone pro- 
duced by musical instruments or 
the human voice was demonstrated 
at the January meeting of the 
AIEE & IRE. Mr. Cyril N. Hoyler, 
manager of Technical Relations at 
R.C.A.’s David Sarnoff Research 
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Center showed the machine as part 
of his talk on “New Adventures in 
Electronics.” 

After explaining the important 
principles of the music synthesizer’s 
operations, Mr. Hoyler played sev- 
eral excerpts of synthesized music 
to demonstrate its range and ver- 
satility. The R.C.A. Synthesizer was 
developed under the direction of 
Dr. H. F. Olson. Included in Mz 
Hoyler's talk were several other 
demonstrations of research develop 
ments in the fields of electrolu 
minescence, refrigera- 
tion, television and acoustics 


electronic 


M.E. IN THE MISSILE 
INDUSTRY DISCUSSED 


Until the last two decades, the 
mechanical engineer was princi 
pally employed in product design, 
but today he can be found working 
as a theorist in basic research, elec- 
tromechanical 
computing devices or as an indus- 
trialist, performing management 
functions. This opinion was ex- 
pressed by Mr. I. Katz of the Gen 
eral Electric Corporation and a 
former assistant professor at Cornell 
in his talk on “The Mechanical Engi 
neer in the Missile Industry” at the 
American Society of Mechanical 
Engineers’ meeting on December 
17. 

The work that modern mechani 
cal engineers are equipped to do 
can be divided into two categories, 
technical and managerial. Techni- 
cal functions include advancing the 
state of the art, gaining knowledge 
proving feasibility, obtaining data 
and improving the product. Man 
agement functions are organizing 
integrating and measuring. 

Mr. Katz pointed out that the op 
portunities for mechanical engineers 


systems, electronic 


in the missile industry are un 
limited. A few of the problems 
facing M.E.’s in this field are motor 
design, heat transfer, combustion 
temperature and pressure changes, 
guidance, launching and accelera 
tion effects. He stressed the need, 
however, for college curricula to 
keep abreast of the times and to 
train people in the synthesis of com 
He warned against 
sacrificing engineering courses for 


plex devices 


more science, and urged more 
courses in machine design and ex 
ceptionally high speed bearings 


Communications, Mr. Katz noted 
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takes up about half of the engi 
neer’s time. The ability to write and 
speak well are essential if the engi- 
neer is to sell his ideas to his asso- 
clates. 

Engineers have definite respon- 
sibilities to the community as pro- 
fessionals, said Mr. Katz. They must 
be conscious ot the effects of their 
work, whether they be social prob 
lems, hazardous risks such as nu 
clear wastes or the use of loopholes 
in legislation 


GRANTS FROM DU PONT 
TOTAL MORE THAN $41,000 


Grants totalling more than $41, 
000 have been awarded Cornell 
University by E. I. du Pont de 
Nemours and Company in its an 
nual program of aid to education 
The company is distributing nearly 
$1,150,000 in grants to 135 univer 
sities for use during the next aca 
demic year 

The grants will support the 
teaching of science and mathemat 
ics, as well as other subjects, and 
will continue to aid fundamental 
research. 

The Du Pont grants to Cornell 
are divided into six separate cate 
gories. The largest grant will pro 
vide $15,000 for fundamental re 
search in chemistry, to be carried 
out in 1958-59 and in the summer 
of 1958. This is a renewal of a 
similar grant given last year. Under 
the terms of the grant, Cornell will 
determine the work to be under 
taken, which must be of a funda 
mental nature. The researchers will 
be free to publish the results of 
their work. 

A $12,000 grant to encourage able 
young people to undertake careers 
of teaching science and mathemat 
ics in high schools will provide six 
fellowships for recent college grad 
uates. In making this grant, the Du 
Pont company declared; “The pur 
pose Is to encourage better teach 
ing and to attract more qualified 
teachers. There has been a steady 
decline in the number of teachers 
in these fields while the future of 
the nation’s scientific 
and scientific education depends to 


manpower 


a large degree on the number of 


well trained high school gradu 
ates.” 

Each fellowship carries a $1,200 
living expense stipend, and an ad 
ditional grant is made to the uni 


versity 


A gift of $4,000 has been made 
to help maintain the excellence 
of teaching at Cornell. Of this sum, 
$2,500 will be for chemistry teach 
ing, and $1500 for other courses 
Both amounts may be used in ways 
which the university feels will most 
effectively advance instruction and 
stimulate interest in the subjects 


\ fellowship for a postgraduate 
student in chemical engineering is 
established by a grant totalling 
more than $3,600. The fellowship 
provides $1,800 for the student 
$1,500 if he is a first year student 
and $300 if he has a child or $600 
if he has more than one child. In 
addition, tuition and educational 
fees are paid, and a contribution 
to Cornell of $1,200 is made 


CAL TO DO RESEARCH ON 
SURVEILLANCE SYSTEMS 


A contract to provide the United 
States Army with scientific guid 
ance for the improvement of com 
bat surveillance of the battlefield 
has been awarded to Cornell Aero 
nautical Laboratory, Inc., Buffalo 
N.Y 

Under the two year study, a co 
operative group will be set up in 
the Washington, D.C. area com 
posed of CAL scientists and engi 
neers in company with military per 
sonnel of the Army Combat Sur 
veillance Agency 


The group will aim at establish 
ing research and development pro 
grams for such systems and devices 
as are determined necessary to ad 
vance Army techniques of combat 
surveillance 


Combat surveillance is a con 
tinuous and systematic watch over 
a combat area under all conditions 
of weather, both day and night. Ac 
cording to a Laboratory spokesman 
it has long been a neglected area 
for both large scale and limited war 


The contract, awarded by the 
Signal Corps 
systems of surveillance of a battle 


field by radar, infra-red, sonic, me 


aims at improving 


‘ ' 
teorologi« al, reconnaissance photo 


graphic and televisional means 
Such 


Army commanders who may oper 


information is essential to 


ate on battlefields covering thous 
ands of square miles, and employ 
the devastating weapons of modern 
warfare 
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Now you can 8 why only 
leads & pencils give you perfectly 
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GRAPHITE LIKE THIS he CLAY LIKE THIS 


100% “ELECTRONIC” GRAPHITE a SUPERFINE CLAY 


YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE DRAWING LEADS AND PENCILS 


PROVEN GRADING —17 different formulae make sure you get exactly the line you expect— 
from every pencil, every time. 
PROVEN DURABILITY — Because compact lead structure gives off no chunks of useless “dust” 
to blow away, Turquoise wears down more slowly. 
PROVEN NEEDLE-POINT STRENGTH — as electron photomicrograph shows, Turquoise lead struc- 
ture is finer—and therefore stronger. It holds a needle point under 
drawing pressures for long lines of unchanging width. 


EAGLE PENCIL COMPANY + NEW YORK + LONDON + TORONTO + MEXICO + SYDNEY +» BOGOTA 
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® TURQUOIS La 
CLEANTEX 
ERASER: 
Super-solt, , 
non-abrasive 
rubber. 


Electronic” graphite. 17 grades, 6B through 9H 












quoise Lead and the 








This Electron Microscope takes per 
fect pictures 7,500 times actual size 
—lets you see the startling difference 
between Eagie’s “Electronic” Tur 


usual quality drafting pencil 


lead in the 








Relatively large, irregular particles 
of graphite make a rough-edged 
line. Drawings will be inferior. 


Tiny, more uniform particles deposit as 
a clean-edged, solid line. Drawings 
will be perfectly sharp, clearly defined. 


WRITE FOR FREE SAMPLE DEMONSTRATION KIT 


(including Turquoise wood pencil, Turquoise lead, and 
Turquoise skeleton” lead) naming this magazine. Eagie 
Pencil Company, 703 East 13th Street, New York, N.Y 














@ TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise lead 
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® TURQUOISE DRAWING LEADS 
Fit any standard lead holder. Grades SB through 9H 
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ENERGY FROM TV SIGNALS 
POWERS TRANSISTOR RADIO 
radio receiver 
which operates on the power ob 


A transistorized 


tained from radio signals has been 
developed at the Army's Diamond 
Ordnance Fuze Laboratories. The 
radio energy taken from the air is 
stored in condensers that serve as 
storage batteries, The energy may 
be taken from a radio or television 
signal and even from the same sta 
tion that the sound comes from 
The power is sufficient to bring in 
programs on earphones and on 
loudspeakers when the set is near 
enough to the broadcasting station 
It is believed that this type of sys 
tem will provide enough power 
from the air to operate small pieces 
of equipment such as batteryless 
microphones to be worn by speak- 
ers moving about, or little transmit- 
ters in buoys that will send mes 
sages back to an approaching ship 


NEW DEVICE CHANGES HEAT 
DIRECTLY TO ELECTRICITY 
A new device for changing heat 

directly into electric ity without the 
use of moving parts has been built 
by the General Electric Research 
Laboratory. The instrument which 
is called a “thermionic converter” 
consists of two metal electrodes, 
one of which is kept at relatively 
low temperature, o 
is exposed to a very high tempera 
ture of about 2,500 degrees Fahren 
heit. The heat boils electrons out of 


iile the second 


the metal. These electrons, made to 
flow in a stream through a wire 
conductor, create an electric cur 
rent 

Thermionic converters combine 
several known scientific principles 
in a unique manner The two elec 
trodes, enclosed within a tube-like 
envelope, are maintained at differ- 
ent temperatures. New approaches 
to the design of the electrodes, the 
materials used, a gas environment 
within the envelope, have resulted 
in a more efficient flow of electrons 
than ever noted before in similar 


devices 
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TECHNIBRIEFS 


Experimental converters have 
changed more than eight per cent 
of the applied heat energy into 
electricity. It is not economically 
feasible at present, but with further 
refinements as much as thirty per- 
cent of the heat could be directly 
converted into electricity. Such ef- 
ficiency may open the way to the 
conversion of the heat in a nuclear 
reactor directly into electricity and 
also to the harnessing of the energy 
of sunlight 

Most previous methods for con- 
verting heat directly into electricity 
have been based on the thermo- 
couple, a device long used by sci- 
entists for measurement and con- 
trol functions. One obvious differ 
ence between the new thermionic 
converter and the thermocouple is 
that the metals are separated by a 
gas at very low pressure. There is 
an electrical connection between the 
electrodes, but there is less flow of 
heat than through a metal. Thus the 
electrodes can be at different tem- 
peratures, and the efficiency great 
ly increased as the result of the 
reduction, and hence waste, in the 
flow of heat. This fact leads to the 
expectation that thermionic con 
verters ultimately may be able to 
change more than thirty percent of 
the heat energy into electricity 


SEISMIC WAVES SHOW EARTH 
CONTAINS DENSE INNER CORE 


Analysis of the records of seismic 
waves produced by the four hydro- 
gen bomb explosions of 1954 have 
prov ided evidence for the existence 
of an inner core of the earth, of a 
radius of 800 miles, inside the cen- 
tral core. The analysis was made as 
the waves reached Australia from 
the proving grounds at Eniwetok in 
the Marshall Islands 

Until 1936, it was thought that 
the central core of the earth was of 
uniform composition. Then a Dan- 
ish seismologist produced evidence 
of the existence of an inner core, 
of an 800 mile radius. Work in the 
United States and in England sup- 
ported this conclusion as does the 
latest evidence supplied by the four 












hydrogen bomb explosions of 1954. 

An early contribution of seismol- 
ogy was the precise location of a 
central core of the earth at a depth 
of 1800 miles below the surface, 
and with a radius of approximately 
2,200 miles. The region above the 
central core is called the mantle of 
the earth. 

There are two types of waves 
which travel from a “focus” down- 
ward into the earth. These are pri 
mary, or P-waves, in which the par 
ticles move longitudinally; and the 
S, or secondary waves in which the 
particles move transversely, In sol- 
ids the P-waves travel 50 percent 
faster than S-waves. P-waves will 
travel entirely through the earth in 
20 minutes and 12 seconds, Fluids 
do not transmit S-waves noticeably. 
Therefore those parts of the earth 
found to transmit both S and P 
waves are solid. Failure to detect 
S-waves is evidence that the part 
of the earth concerned is fluid 
Analysis of these waves yields val- 
ues for the variation of density, 
gravity and pressures in the earth. 

Nuclear explosions as well as 
earthquakes send seismic waves 
into the earth's interior, but waves 
produced by nuclear explosions are 
of greatest advantage because the 
exact location and time of origin 
are precisely known. 


SANDWICH PROCESS ROLLS 
STEEL TWICE USUAL WIDTH 


A break-through in the rolling of 
stainless and alloy steel sheets has 
been accomplished experimentally 
by a “sandwich” rolling process 
This method has produced steel 
sheets up to ninety inches wide- 
nearly twice the width of light-gage 
stainless and alloy sheets now being 
made by conventional methods. 

Translated to terms of aircraft 
material and design, the wide 
sheets are an avenue toward more 
rapid production and less weight. 
Where aircraft requirements call 
for alloy and stainless steel sheet 
wider than now available, these 
material limitations require joining 
of two or more sheets. As more and 
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more alloy and stainless steel is 
used in aircraft and missiles, wide 
sheets offer a significant saving in 
weight, plus design and fabrication 
simplification. 

A typical steel “sandwich” con 
sists of two carbon steel cover 
plates each 5/16-inch thick and 
treated with a separating com- 
pound, The sandwich is held to- 
gether with welded-in side and end 
bars. Prior to rolling, the sandwich 
is about three inches thick 

Heated to high temperature the 
sandwich is put through a rolling 
mill. Reduced each time it passes 
through the massive rolls, the sand 
wich becomes progressively thin 
ner, longer and wider until it is a 
plate approximately three-eighths 
inch thick, a hundred inches wide 
and two hundred fifty inches long 

In the rolling process each layer 
of the sandwich undergoes the 
same amount of reduction in thick 
ness. Rolled to a total reduction of 
90%, the 5/16-inch thick stainless 
steel plates are reduced to a nom 
inal thickness of .033 of an inch 
each 

After cooling, the edges of the 
huge plate are trimmed and the 
thin-gage sheets are lifted from 


atop each other 


ee along 1 


The “sandwich” technique, de 
veloped by United States Steel has 
solved several problems that have 
prohibited rolling of wide alloy and 
Thin gage 
sheets rolled singly become cool 
quickly and require tremendous 
mill power to achieve reduction as 
the cooling goes on Because of its 
initial thickness, the “sandwich” 
tends to retain sufficient heat for 
the entire rolling operation. In roll 
ing, the sandwich has the working 
characteristics of the carbon steel 
cover plates rather than the tough 
stainless of alloy steels inside. This 


stainless steel sheets 


minimizes the need for excessive 
rolling mill power so that existing 
facilities may be used to experi 
mentally produce these light gage 
alloy and stainless steel sheets 


PORTABLE INSTRUMENT NOW 
MEASURES EXPOSURE DOSE 


A portable instrument has been 
developed for measurement of the 
radiation exposure dose, as agreed 
upon at the 1956 meeting of the In 
ternational Commission on Radio 
logical Units and Measurements 
and for the comparison of this pri 
mary standard with the exposure 


doses of other countries. It can also 


ee | 
sek ¥ 


"ar 9 


This building is literally turned inside out, with four plate 
girders (two shown), columns and structural mullions outside the 
roof and plate glass walls. Virtually every connection in the 285 
tons of structural steel is welded, partially in the shop, and par 
tially in the field. The interior of the building containing 26,400 
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BUILDING HUNG ON GIRDERS 


be used to measure the gamma ra 
diation from a radioactive sources 
which could then function as a 
temporary primary standard, allow 
ance being made for its rate of de 
cay. A set of equipment similar to 
that prepared for the ICRU has 
also been constructed for the Uni 
ted Nations Educational, Scientific 
and Cultural Organization (UNES 
CO) 

Although it is possible to com 
pare the national primary standards 
with one another directly, this in 
volves a great expenditure of time 
and effort and is therefore at 
tempted only at infrequent inter 
vals. The purpose of the present 
portable instrument is to make such 
comparisons possible on a more fre 
quent basis while maintaining a 
reasonable level of accuracy 

Use of the transfer instrument is 
expected to bring about greater 
uniformity in radiation measure 
ments, so that results obtained in 
different 
easily and reliably compared, The 
direct benefits of this should be felt 


by those engaged in the many a 


countries can be more 


tivities in which radiation now 
plays an important part; for exam 
ple in the control of therapeutic 


Continued on Page 


The Lincoln Electric ( 


square feet of completely unobstructed area, features concealed 
air conditioning and recessed lighting. Mullions and columns 
form ten foot bays, each enclosed in floor-to-ceiling plate glass 
panels, The first building of this type ever built, it is located 
at The Illinois Institute of Technology 
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YOUR LEADERSHIP CAREER 
with INGERSOLL-RAND 


i-R automatic assembly ma- 
chine for automotive engine 
blocks. Proceeding from left to 
right, bearing halves, previ- 
ously assembled for a machin- 
ing operation, are automatic- 
ally disassembied, bearing 
liners and crankshafts are in- 
serted manually and bearing 
caps are automatically tight- 
ened to the correct torque 


if you are interested in automation... 


Here's what Air-Tool Engineering at ingersoll-Rand 


can mean to you 


UTOMATION, today, is the magic word 
that is opening new horizons for cost- 
saving economy in practically every industry. 
Things that used to be done by hand are now 
being done automatically. Here is a rapidly 
growing field which offers fine opportunities 
for you as a mechanically minded engineer. 
Many interesting engineering problems 
crise in the design, development and experi- 
mental work on such machinery, and creative 
engineering is necessary to solve them. Prac- 
tical engineering ability is also needed for 
installation and initial operation of such 
equipment. The early studies of customers’ 
needs and automation equipment sales are 
also challenging jobs. 
Ingersoll-Rand is a recognized leader in 
designing and building these labor-saving air 
and electric tools, and is also one of the 





country’s leading manufacturers of air com- 
pressors, pumps, rock drills, gas and diesel 
engines, vacuum equipment. All of these 
products depend heavily on advanced engi- 
neering in their design, manufacture and field 
application. 

Then there are the advantages of living in 
Athens, Pa., where Ingersoll-Rand builds auto- 
mation equipment. The picturesque Pennsyl- 
vania hills provide many recreational advan- 
tages that are particularly appealing to the 
outdoor man. 

If you are looking for a leadership career 
with long-range job security and excellent 
opportunities for advancement, you'll find it 
at Ingersoll-Rand. 

For further details, contact your Place- 
ment Office, or write to Ingersoll-Rand, 11 
Broadway, New York 4. 


OPPORTUNITIES FOR ENGINEERS NOW AVAILABLE: 


¢ Sales Engineering 


* Design Engineering 


¢ Production Engineering 


¢ Business Engineering 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 
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E.E.’s, M.E.’s, A.E.’s, Math, Physics and Chemistry Majors: 





First uncensored photo of TALOS, long range guided missile developed by APL for the Navy. 


Technical achievement 


is our sole concern 


The Applied Physics Laboratory (APL) 
of The Johns Hopkins University exists 
solely to make scientific and technical ad 
vances. For this reason we are able to offer 
our staff members freedom to explore tan 
gential ideas, which frequently lead to 
significant accomplishments. Among our 
‘firsts’ are the world’s first supersonic ram- 
jet and the first large booster rocket. As far 
back as 1948 we achieved fully-guided 
supersonic flight 

Today two guided missiles that grew out 
of our pioneer work are in production: the 
FERRIER is now a fleet service weapon 
and TALOS (above) has been adapted for 
land as well as ship-based operation. When 
TALOS was recently unveiled by the Navy, 


APL shared honors with many associate 
and subcontractors who had worked under 
our technical direction in its development 

We are presently engaged in missile 
assignments of a highly advanced nature 
which cannot be divulged for security rea- 
sons. Suffice it to say that, as always, our 
work is of such vital importance and 
urgency that little is spared to facilitate its 
progress. Scientists and engineers at API 
are in the vanguard of science and enjoy 
the keenest sort of responsibility and 
challenge 

For information on opportunities await 
ing men with better-than-average academic 
records, ask your Placement Officer for our 
new 30-page publication or write: Pro- 
fessional Staff Appointments 


The Johns Hopkins University 
Applied P hysics Laboratory 


8621 Georgia Avenue, Silver Spring, Maryland 
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CAN YOU FIGURE IT OUT? 


A machine con turn ovt 20 “A” bulbs and 
15 “B” bulbs per day. But, it takes 0.2 hours 
to make aon “A” and OA hours to make 
a 6 The profit on an “A is $2 and 
ee Wee a ee ee 


mode per B-hour day for maximum profit? 


x Solution at bottom of page 


L _ FIGURING OUT A CAREER? 


Sherman Francisco tells what it’s 
like to be. . . and why he likes 
being .. . ao Computer Systems 
Engineer with IBM. 


eeeeeeeaeeee eee eeeeeeeeeeaeeeeeaeeeee 
*SOLUTION 
If x and y be the number of bulbs A and B respectively, 
the profit (P) for a day can be represented by 
P = 2x + Sy 
subject to the restrictions 
x320, ys 15 
and also subject to the restriction that there are only 


8 hours in a production day, i.e., 
0,.2x + OAy = Sorx + 2y 340 





6 


Since x ™@ Oand y = O, the values of x and y must fall 
on the boundary or within the polygon enclosed by the 
lines x Oo, y 0, 20, y 15 and x + 2y 40, 
as shown, The optimal solution occurs at the corer 
where P $95. Thus the maximum possible profit is 
P $95 atx 10, y 15, i.e., when the machine pro- 
duces 10 of A and 15 of B each day 

Note: This simple graph method is too cumbersome for more 
than 2 variables. Modern computers use numerical techniques 
to handle many more variables — a technique called Linear 


Programming 


eee eeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeseeseeeeeees 


ita tat ttt ttn one e eee ee 
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Selecting a career can be puzzling, too. Here’s how Sherman 
Francisco found the solution to his career problem —at IBM: 


“Airborne computers present a special challenge to an engineer, 
because systems must be planned and designed with flight in mind. 
Through simulation studies, we test computer systems right in our 
own labs—simulating both the dynamics of the aircraft and the 
environmental conditions encountered. My biggest thrill? To see 
my first simulated bombing mission, achieved after a year and a 
half of planning and designing!” 

* * . * 
There are many excellent opportunities for well-qualified engi- 
neers, physicists and mathematicians in IBM Research, Develop- 
ment and Manufacturing Engineering. Why not ask your College 
Placement Director when IBM will next interview on your cam- 
pus? Or, for information about how your degree will fit you for 
an IBM career, 


Mr. R. A. Whitehorne 
IBM Corp., Dept. 853 
590 Madison Avenue 
New York 22, N. Y. 


JUST WRITE TO: 





INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 
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The Jet Propulsion Labora- 
tory is a stable research and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains. Covering an 80 
acre area and employing 
2000 people, it is close to 
attractive residential areas. 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the U.S. Government. 


Opportunities open to quali 
fied engineers of U.S. citizen 
ship. Inquiries now invited 
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IMPORTANT DEVELOPMENTS AT JPL 


Weapons Systems Responsibility 


in the development of guided missile 
systems, the Jet Propulsion Laboratory 
maintains a complete and broad respon- 
sibility. From the earliest conception to 
production engineering—from research 
and development in electronics, guidance, 
aerodynamics, structures and propulsion, 
through field testing problems and actual 
troop use, full technical responsibility rests 
with JPL engineers and scientists. 

The Laboratory is not only responsible for 
the missile system itself, including guid 
ance, propulsion and airframe, but for all 
ground handling equipment necessary to 
insure a complete tactical weapons system. 


One outstanding product of this type of 
systems responsibility is the ‘‘Corporal,”’ 
a highly accurate surface-to-surface ballis- 
tic missile. This weapon, developed by JPL, 
and now in production elsewhere, can be 
found ‘‘on active service’ wherever needed 
in the American defense pattern. 

A prime attraction for scientists and 
engineers at JPL is the exceptional oppor: 
tunity provided for original research 
afforded by close integration with vital and 
forward-looking programs. The Laboratory 
now has important positions open for 
qualified applicants for such interesting 
and challenging activities. 





SYSTEMS ANALYSIS + INERTIAL GUIDANCE + COMPUTER EQUIPMENT 
INSTRUMENTATION + TELEMETERING + FLUID MECHANICS 
HEAT TRANSFER * AERODYNAMICS + APPLIED PHYSICS + PROPELLANTS 
MATERIALS RESEARCH 





JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA 


PASADENA 


INSTITUTE OF TECHNOLOGY 


CALIFORNIA 
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Figure 5—AM transmitter (block diagram). 


ON THE AIR FOR EVERYONE 
(Continued from Page 29) 


is in operation. In order to under 
stand the advantages of F-M more 
clearly, we will consider the dif 
ferences between amplitude and 
frequency modulation transmission 


F-M Versus A-M 


When no sound is being trans 
mitted, as during a pause between 
announcements, the graphical rep 
resentations of an F-M and an A-M 
signal are identical. This fixed fre 
quency signal, shown in figure 1, is 
called the carrier. In the United 
States, commercial A-M 
operate on fixed frequency carriers 
in the range from 540 to 1600 kilo 
cycles; commercial F-M stations in 
the range from 88 to 108 mega- 
cycles. Theoretically, however, F-M 
or A-M transmission would be pos 
sible on any frequency 

In order to transmit sounds, the 


stations 


carrier must be altered, or modu 
lated, in some respect by them. The 
fundamental difference between 
A-M and F-M transmitters is that 
the former vary the amplitude of 
their carriers, while the latter vary 
the frequency of their carriers. As 
an illustration, let us assume that 
the sound to be transmitted is a 
single musical tone of 400 cycles 
per second, as shown in figure 2 
Then the modulated carrier of an 
A-M transmitter would appear as 
in figure 3 and the modulated car 
rier of an F-M transmitter as in 
figure 4. A sound of high volume 
will increase the peak amplitude of 
the A-M signal, it will increase the 
peak magnitude of the frequency 
deviation of the F-M signal. A high 
er frequency sound will decrease 
the distance between the modula 
tion peaks on the graph of the A-M 
signal; it will decrease the distance 
between the frequency maxima 
(and minima) on the graph of the 
F-M signal 
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The most important characteris- 
tic of F-M communication is its 
freedom from noise. 
Originating principally in lightning 
discharges, noise impulses such as 
those in figure 5 superimpose them- 
selves on the desired A-M or F-M 
signal. An A-M receiver is unable 
to differentiate the noise pulse from 
the modulated signal, for both ap- 
pear as variations in the amplitude 
of the carrier. An F-M receiver, on 
the other hand, is designed to re- 
spond to frequency variations of 
the signal and is almost totally in 
sensitive to variations in amplitude 

The maximum allowable band- 
width for A-M transmitters in the 
standard broadcast band is 10 kilo- 
cycles; that for F-M transmitters in 
the F-M band is 200 kilocycles, 
Though a direct comparison is not 
accurate, the maximum sound mod 
ulation frequency in each case is a 
function of the bandwidth, as in 
each case modulation creates side 
bands on either side of the carrier. 
In practice the result is that on the 
A-M band sound modulation fre 
quencies above 5000 cycles are 


unwanted 


usually lost, whereas on the F-M 
band sound modulation at 15,000 
cycles is easily transmitted, There 
fore F-M broadcasts can include 
the full range of frequencies audible 


| OSCILLATOR 


AMPLIFIER 
4& 


PRE QUENCY 


to the human ear, The improvement 
in quality is principally due to the 
fact that wider henseridthe are 
available in the region around 100 
megacycles. It is not a result of the 
form of modulation used. 


F-M Is Cheaper 

Simple block diagrams of typical 
A-M and F-M transmitters are 
shown in figures 6 and 7. Although 
it appears somewhat simpler, for a 
given power output, the A-M trans- 
mitter is usually more expensive to 
build and operate. The sound am- 
slifier in an A-M transmitter must 
ve capable of a large power output 
in order to fully modulate the final 
amplifier. The sound amplifier and 
reactance tube in the F-M trans- 
mitter operate at very low power 
levels. The final amplifier in the 
A-M transmitter cannot be operated 
at maximum power efficiency for, 
if it were, it would introduce con 
siderable amplitude distortion. On 
the other hand, the final amplifier 
of the F-M transmitter may be op 
erated at full efficiency. Since there 
is no variation in the amplitude of 
its output, there is no chance of 
amplitude distortion. An F-M trans 
mitter’s greater efficiency enables 
it to use less electric power than 
its A-M counterpart. 

One disadvantage of F-M is that 
reception usually cannot be ob 
tained over distances greater than 
about 50 miles. This is due to the 
fact that electro-magnetic radiation 
at high frequencies travels only in 
straight lines and does not reflect 
from atmospheric layers as does 
lower frequency radiation. Within 
a line-of-sight radius from the 
transmitter antenna, however, re- 
ception is clean and noise free 
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Figure 6—FM transmitter (block diagram). 
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PHYSICS & THAT FIRST YEAR 


Continued from Page 23 


nancial security. This fault is one 
which could be corrected, to some 
extent, by an experienced guidance 
counselor in high school before the 
student selects his course of study 
Here also the parent should use 
judgment and not urge the offspring 
to choose to become an engineer, 
a physician, a lawyer, or a scientist 
just they know of 
people who have good incomes 
Parents realize that the 
individual himself must have an in 
terest in his line, other than the fi 
nancial income, before he can be a 
success and enjoy his work. Finan- 
cial income is a poor criterion to 
apply alone in choosing a life work 

Frequently teachers hear college 
students say, when discouraged, “If 
I had known I had to have all this 
physics and mathematics to become 
an engineer, | would never have se 
lected engineering. One cannot be 


field if 


basic 


because such 


must 


a success In a he has no 


interest in its components 

An engineering student who was 
having trouble with freshman phys 
ics recently said to the writer in a 
discussion of his difficulties: “I had 
quite a time deciding whether | 
was to specialize in accounting or 
in engineering.” A good guidance 
counselor could have helped this 
student for it was clear that he had 
little aptitude for science and he 
had apparently had in mind the fi 
nancial returns rather than interest 
in the work he expected to do 


Getting Down to Work 


Next on the list would be the 
habit of procrastination—postpon 
ing assigned work until a future 
date. The night before the “Prelim” 
is a popular date to set upon which 
back work can be made up. The sin 
of procrastination takes its toll in all 
lines of work. but it is particularly 
dangerous in the study of physics 
If the study schedule recommended 
by one’s class advisor 1S followed 
the work proceeds smoothly, but 
once an assignment is neglected 
confusion on future assignments re 
sults. 

High on the list would be the 
habi§ of “giving up” too soon in the 
solution of problems and going to 
upperclassmen or tutors for help 
Too much cannot be said in favor 
of “sweating out” the work for one’s 
self 


We learn by doing for our 
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selves, and the habit of “stick-to-it 
iveness” is a worthwhile habit and 
will result 
ability to 
work. 

A worthwhile characteristic 
student 
frank, friendly, and clear relation 
ship with his instructor. An antag 
attitude is unfair to both 
student and instructor. Few instruc 


in confidence in one’s 
carry on independent 


ot a 
is that of establishing a 


onistic 


tors are unsympathetic toward their 
students and frank statements by 
the student concerning the parts of 
the work that cause him difficulty 
are of help to both student and in 
structor. One should not attempt to 
hide from his instructor his ignor 
ance relative to any portion of the 
work, and physics of all subjects is 
the last one in which to attempt to 
carry on any “bluff.” 

In the solution of problems the 
student should analyze the prob 
lem, determine the basic physic al 
laws involved and then apply the 
laws Expressing the basic laws for 


problems results in mathematical 


equations and one of the most valu 


able tools to use in the study of 
physics and engineering is mathe 


mathematics 


rhe 


uisites of phy sics courses are usual 


matics prereq 
ly specified, and the student should 
be sure he has satisfied these before 
starting the study of physics 

Each first year college physics 
class has present in it a number of 
members who were so impressed 
with thei high school physics 
course that they feel they will not 
be called upon to pay close atten 
tion to the work of their college 
course. There are many excellent 
high school physics courses and 
loyalty to one's high school is to be 
extolled, but the should 
first try his hand in the work as 
signed before he finds himself 


buried in confusion 


student 


and 
the 


conditions for satisfactory comple 


conscientious, 


will 


Consistent 


continuous work satisfy 
tion of courses of physics, and an 
interest in the subject is one of the 
prime prerequisites 

In conclusion, if the writer has 
succeeded in pointing out some ot 
the pit falls which students of en 
gineering fall into in their study of 
physics he will have achieved his 


purpose 


UNEQUALED 


FACILITIES... 


In this inspection area of the new Fofnir instrument bearing facilities, 


assure 
NEW 


QUALITY 
for 


INSTRUMENT 
BEARINGS 


dust particles larger than 0.2 of a micron are filtered ovt by specicl 


air conditioning. 


Completely new facilities for manufacturing precision 
instrument bearings increase Fafnir's ability to meet 
growing demands and more exacting bearings specifica- 
tions. Latest type equipment, including ultrasonic clean- 
ing units and unique testing devices, assure new highs in 
instrument bearing quality. Fafnir’s precision instrument 
bearing facilities are unequaled in the field today — 
another sound reason why industry looks to Fafnir for 
Fafnir 


help with bearing problems. The 
Company, New Britain, Connecticut. 


FAFNIR 
BALL BEARINGS 


worl Comrise nee Amt 


1 

! 

The development ond appli- | 
cation of Fafnir instrument | 
bearings call for a knowl | 
edge of the design and op | 
eration of widely diversified | 
types of equipment, ranging | 
from automatic pilots, com- | 
puters, and guided missile | 
instruments, to laboratory | 

wanneng equipment. Perhaps the | 
challenging and varied field | 
of bearing engineering or | 
engineering salesoflers you | 
the opportunities you want, | 
We'd be glad to hear from | 
you. | 
! 
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Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 
GRAPHITE ——— SILICON CARBIDE -—-—- FUSED ALUMINA ——— MULLITE 
MAGNESIA ZIRCON 


LAVA CRUCIBLE-REFRACTORIES CO. 
PITTSBURGH, PA. 
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Kent’s Mechanical Engineers’ Handbook 


Mark‘’s Mechanical Engineers’ Handbook 


Civil Engineering Handbook—Urquhart WVBR - FM 


01.7 me. 
Chemical Engineers’ Handbook—Perry LO1.7 me 


Standard Handbook for 
Electrical Engineers—Knowlton 
REMEMBER TO BRING 


YOUR FM SET BACK 


The Cornell Campus Store 


AFTER SPRING VACATION 
Barnes Hall 
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Marquardt Means Opportunity 


Every day, young engineers are finding opportunity at Mar- 
quardt—and for good reason! Marquardt grew and still grows 
on a foundation of engineering skill—guided by an engineer- 
management with an engineer-philosophy. Engineers are key 
men at Marquardt. And because engineers are key men, their 
work and accomplishments are readily recognized and rewarded. 

If you are an engineer, physicist, or mathematician with 
ability to meet and conquer supersonic and hypersonic propul- 
sion and controls projects, you'll want to investigate the oppor- 
tunities at Marquardt, the leader in ramjets—“Powerplant of 
the Future”. 

Meet the Marquardt representatives when they visit your 
campus. See your placement director for further information 
and exact dates, or write to Dock Black, Professional] Personnel, 
Marquardt Aircraft, 16555 Saticoy Street, Van Nuys, Calif. 
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NUMBER TWO IN A SERIES 
ON MARQUARDT MANAGEMENT 


Don Walter, B.S.M.S., achieved 
an outstanding academic record at 
Cal Tech, Clasa of '40, while earn- 
ing seven varsity letters, Today ae 
Vice President in charge of Engi- 
neering and Van Nuys Operations, 
Don utilizes hie technical and 
teamwork background to lead Mar- 
quardt'’s engineering and develop- 
ment manufacturing. 


marquardt si be 


pe 








Van Nuys, California Y 
Ogden, Utah 


FIRST IN RAMJETS 














FACULTY 
PROFILE: 





Director of Cornell's Civil En 
gineering School is only one of 
many accomplishments Professor 
N. A. Christensen has achieved 
during his busy lifetime. In_ his 
middle fifties and graying at the 
temples Professor Christensen is in 
his tenth year as Director of the 
School. He can properly be termed 
a self-made man, for his accom 
plishments in the fields of research, 
administration and education have 
been a direct result of his intense, 
unceasing efforts 

A stocky six footer, Professor 
Christensen a pears as determined 
and serious ous his work as his 
record indicates. Rarely cracking a 
smile, he speaks in a fast and posi 
tive manner, but he hesitates often 
before speaking in order to be as 
precise as possible 

Born fifty-four 
Prova, Utah, the director began his 
professional career by entering 
Brigham Young University in 1921 
While there he majored in science 
and mathematics. As an under 
graduate he had his first experience 
in teaching by helping professors 
as a lab assistant 

‘In those days it wasn't easy to 
get a job,” recalled Prof. Christen 


years ago in 


sen 

He hesitated a few moments be 
fore he continued, “You could say 
it was partly this and partly the 
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fact that I had to depend on ex 
perience for judgment that turned 
me toward civil engineering. My 
father died when I was thirteen 
thus I lacked a lot of parental 
guidance. | had to experiment with 
different things to see if I liked 
them.” 

He entered the engineering col 
lege of the University of Wiscon- 
sin that same summer of 1925 in 
pursuit of a civil engineering de 
gree. Leaning back in his swivel 
chair with his hands clasped to- 
gether on the back of his head, he 
recalled some of his early days in 
engineering school. “At first I had 
trouble with engineering problems, 
because I always worked them out 
the long way by deriving the prop- 
er formulas from calculus and 
physics.” He hesitated again and 
smiled saying, “I couldn't do them 
as fast as the others but I gained 
some fundamental principles which 
were very important. In engineer 
ing problems you've got to use 
quick reference formulas, but you 
should know why the formulas are 
true, My first four years in arts 
and sciences were very important 
preparation for engineering school 
in such respects, although | 
wouldn't ask others to go through 
the same mill I did—that would be 
going too far.” 

Apparently Prof. Christensen did 





Director Christensen 


PROF. N. A. CHRISTENSEN 









Peter Gaalaas 


catch up to the others in engineer 
ing school, for in June 1928 he 
graduated with honors, receiving 
his BSinCE degree. For the rest of 
that summer he was a highway en 
gineer back in Utah, but when fall 
came he joined the faculty of Ricks 
Junior College in Idaho as profes- 
sor of science. This was not his first 
formal experience as a teacher, for 
he had taught mechanical arts in a 
Utah high school between terms in 
engineering school. 

In 1932 he resumed his educa 
tion at California Institute of Tech 
nology. Two years later he received 
his MS in civil engineering. For 
the next four years he taught, stud 
ied and did extensive research in 
hydraulics at California Institute of 
Technology leading to his PhD 
Prof. Christensen then accepted the 
position of Dean of Engineering at 
Colorado State College. During the 
war he left Colorado State to serve 
on the rocket 
Aberdeen Proving Grounds. He re 
turned to Colorado State after the 
war until he was named Director 
of our Civil Engineering School in 
1948 

“I've been very happy since | 
came here,” said Prof. Christensen 
relaxing as he leaned back on the 


research team at 


arm of his chair 
Because of the recent contro 


Continued on Page 68 
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DIVISION OF GENERAL 


Left to right: Lou Bernardi, Notre Dame, '54; Norman Lorenson, Mich. St., 55; Ernest Schurmann, M17, ‘55; Dick Swenson, Purdue, ‘5 


So with uz... amd 
youll Srow uit ub! CONVAIR 


FORT WORTH 


CONVAIRA 18 A DIVISION OF GENERAL DYNAMICS CORPORATION 
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FIFTY 
YEARS AGO 
IN THE ENGINEER 


It is especially gratifying to note 
the growth of the Marine Depart 
ment of Sibley College. Although 
fifty per cent was added to the 
space accommodation in its transfer 
last Fall from East to West Sibley 
the registration this year has been 
such as to call into service every 
available square foot of area, One 
of the most encouraging features 
in connection with the increased 
registration is the large number of 
students who have come from other 
universities to take work in both 
Naval Architecture and Marine 
Engineering. These newcomers 
amount this year to between 30% 
and 40% of the total enrollment as 
against 5% to 10% in previous years.” 

February 1905 





The College of Civil Engineering 


Cornell University 


COURSES OF INSTRUCTION IN 


Laperimental Lagineering 

Rellweay Engineering and Geodesy 
Applied Mech 
Bridge and Structural Engineering 
Senitery end Municipe! Engineering 
Mining and Surveying 


end Hydrewk 





E. E. HASKELL, Director 


From the pages of The Cornell Civil Engineer 


This ad appeared in the February, ‘05 
Engineer. 
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Learn to think quickly to learn 
quickly, The process of cramming 
before examinations is often criti- 
cized; it should not be cailed a 
good practice as distinguished from 
steady application, but it has its 
uses and the capacity for it serves 
many an emergency, —June 1905 

The largest smokestack in the 
world is in course of construction 
at Great Falls, Montana. It is being 
built by the Alphons Custodis 
Chimney Construction Co. for the 
Boston and Montana Consolidated 
Copper and Silver Mining Co. This 
stack is to be 506 feet high, 74 feet 
outside diameter at the base, and 
54 feet 9 inches at the top, and will 
weigh 18.000 tons when 
pleted.”—November 1907 


com- 


“At no time in the history of 
electric lighting have we had to 
face more important problems in 
the engineering of illumination 
than confront us today, The devel 
opment of the mercury arc, of the 
Haming carbon arc, of the mag- 
netite, titanium and other metallic 
or so-called 
vacuum tube lamps, and of the 
new metallic filament incandescent 
lamps has, at a jump as it were, 
given birth to a new art.” 

November 1907 


“luminous” ares, of 


After more than six months of 
electrical operation (of its railroad ) 
the management is convinced that 
electrification has resulted — in 
marked ine rease of efficiency and 
in financial saving. The New York, 
New Haven & Hartford Railroad 
inaugurated regular 
service with its alternating current 
January 1908 


has recently 


locomotives.” 
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“Freezing of the carburetor is 
not unusual even in hot weather. 
The vaporization of liquid fuel that 
occurs at and near the nozzle of 
the fuel outlet abstracts so much 
heat from the air with which the 
fuel vapor mixes that the mixture 
has a temperature far below that of 
the air entering the carburetor. 
When no warming device is used 
in connection with the air and fuel 
supply, the parts near the fuel noz- 
zle often become covered with frost 
and the collection of ice inside and 
around the throttle valve holds it 
so that it cannot be opened or 
closed, Freezing up occurs even in 
.. The 


ice will generally thaw in a few 


hot, dry, summer weather. . 


minutes if the motor is stopped.” 
From “Automobile Operation” 
December 1906 


“Within the last year many re 
forms have been successfully car- 
ried out in our methods of conduct- 
ing things .. . there seems to be 
a general tendency toward doing 
things more in accord with what 
might be termed the true Cornell 
spirit. With such an atmosphere 
prevalent the time seems opportune 
for the establishment of an honor 
system in examinations, Such SYS- 
tems are profitably carried out in 
many other universities and there 
is no reason why it should not 
prove equally successful at Cornell, 
for the standard of Cornell men is 
certainly not below that of other 
universities.” 


Editorial, December 1906 


Continued on Page 68 
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Absorbs Destructive Vibrations in 4 
Flexibly Supported Piping Systems... ~ 


‘ 


Grinnell FRICTION-DAMPED hangers aboard the S. S. CITIES SERVICE BALTIMORE 


New! Grinnell FRICTION-DAMPED 





variable spring hanger 





+ 
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HOW IT WORKS! Dampening of ship- 
boord vibration is obtained by the addition 
of o brass alloy friction ring in 360° pres- 
sure contact with the hanger case to dis- 
sipote the energy of vibration. The proper 
beveling of the friction ring assures the 
optimum frictional resistance with the casing 
in relation to the suspended load. Frictional 
throughout the full 
range of spring deflection. 


resistance operates 








GRINNELL 


Grinnell now offers a friction- 
damped variable spring hanger to 
meet the special need of shipboard 
piping installations subject to dan- 
gerous vibrations. This brand new 
Grinnell Hanger has been devel- 
oped to correct vibration condi- 
tions which are not controlled by 
hangers of conventional design. 

Shown above are three of the 
new Grinnell friction-damped 
spring hangers installed on flexibly 
supported auxiliary steam lines 
aboard the super-tanker, §S. S. 
CITIES SERVICE BALTIMORE. 
These hangers damp vibration in 
all positions of the piping. 

Other features of Grinnell Vari- 
able Spring Hangers include: 


* Maximum variation in support- 
ing force per 1" of deflection is 
10'\4% of rated capacity in all 
standard sizes. 


AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


S Grinnell Company, Inc., Providence, Rhode Island ° 


* Precompression® assures opeta- 
tion of spring within its proper 
working range, and saves valu- 
able erection time. Reduced over- 
all height saves space. 

18 sizes available from stock for 
load ranges from 53 pounds to 
4800 pounds. 

Available in 3 spring lengths 
for travel ranges of 114, 2%, 
and 5 inches. 

Installation is simplified by inte- 
gral load scale and travel 
indicators. 

© Precompression is a patented feature. 
Grinnell designs, manufactures 

and distributes a complete line of 
pipe hangers and supports for 
every piping requirement. Grin- 
nell maintains an experienced staff 
of engineers — ready to assist you 
on the job with your piping prob- 
lems. Call on Grinnell, 


Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * 


Grinnell-Saunders diaphragm valves 


industrial supplies e 


welding fittings * 
pipe * 
Grinnell automatic sprinkler fire protection systems 


prefabricated piping * 


engineered pipe hangers and supports * 
plumbing and heating specicities ° 


Thermolier unit heaters ° 


valves 


water works woplies 


ad Amco ait conditioning systems 


ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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Theodore J. Kauffeld, M. E., P. E. 


Consulting Engineer 


PLANS - SPECIFICATIONS, FIELD SUPERVISION - REPORTS 


INDUSTRIAL AND CHEMICAL PLANTS 


HIGHWAYS - PIPE LINES - TRANSMISSION LINES 
AIRPORTS - SCHOOLS - HOSPITALS - HOUSING PROJECTS 
WATER SUPPLY - SEWERAGE - LABORATORIES 

STEAM AND ELECTRIC POWER PLANTS 
SUB-STATIONS - SWITCHING STATIONS 


HEATING - VENTILATING - AIR CONDITIONING 


150 BROADWAY 


NEW YORK (38), N.Y. 
Digby 9-4488 
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Chagpe~ D@ YOU have an affinity for the infinite? An urge 


to reach beyond our present limits of knowledge... and our current » 








frontiers of development? There is a tremendously intriguing pro- 
gram underway at Hamilton Standard in the fields of missile, 
rocket, atomic engine... and advanced aircraft equipment develop- 
ment. You owe yourself the complete details. 


c§ WRITE TO MR, T. K. BYE 70 


 SAMILTON ¢ STANDARD || 


} DIVISION OF UNITED AIRCRAFT CORPORATION f 


’ ——_ 2" 0 Brodiey Field Rd., Windsor Locks, Conn, oO é 
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ATOMS FOR THE FUTURE 


(Continued from Page 27) 


Navy can launch vehicles with 
atomic warheads, means that the 
United States has mobile bases 
from which it can reach any part 
of the world without yielding to 
the sovereignty of any other nation. 
That fortunate fact provides a 
checkmate to any form of political 
pressure to undo the peripheral 
land defenses built for protection 
against any enemy air force 

Russia's scientific achievements 
have indicated that the United 
States is running a close race, Ke 
search efforts must be extended 
and intensified if adequate defense 
is to be assured 


However, defense is not the only 
aspect of the problem to be con 


sidered. The entire civil economy 
will, in the long run, depend on this 
added source of energy together 
with its isotopes and, in addition, 
its by-product radiation sources for 
the chemical and food industries 

all so that the economy can in turn 
progress and furnish the support 
necessary to this country’s con 
tinued existence as a leading world 
power, Only through these means 
can the United States’ position as 
a free nation be permanently as 


sured 


FACULTY PROFILE 
(Continued from Page 62) 


versy concerning secondary school 
preparation of students for college 
it seemed natural that Prof. Chris 
tensen should hold some interest- 
ing views on the subject. When 
asked he hesitated again and then 
replied, “Engineering professors 
aren't ever satisfied with the prep- 
eration of students, Because I 
taught in high school I think I real- 
ize their problems. There are nu 
merous demands made on second 
ary school educators that we don't 
encounter in college, It's very diffi- 
cult to educate the great masses of 
people today and we shouldn't 
jump on those teachers just because 
of recent events. The real problem 
is our whole economic environ- 
ment,” 

For those of our readers who are 
still undecided about engineering 


as a career Prof. Christensen gave 
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this stern advice. “Don’t choose en- 
gineering just because it’s the thing 
to do these days or because it ap- 
pears to be a well-paid, dramatic 
wotession. Only those students 
baie with certain abilities can bring 
them out. Others not so gifted with 
certain abilities should stay away 
from the fields that demand these 
abilities no matter how attractive 
they look. Not everyone should 
turn to engineering just because of 
the money, for its hazardous to 
judge money as a reason to enter 
any profession.” 

Before the interview closed Prof. 
Christensen couldn't help but men- 
tion, with intense pride reflecting 
in his face, the new home of the 
Civil Engineering School being 
built on the western end of the en- 
gineering quad. While he stated 
that he certainly had a sentimental 
attachment for the aging Lincoln 
Hall, the new building, which he 
thinks will be completed in the 
spring of 1959, will certainly ex- 
pand and improve the C.E. School's 
ability to educate high quality en- 


gineers. RK. Lamm, ChemE ‘61 


FIFTY YEARS AGO 
(Continued from Page 64) 

“If a course is to give a real pro- 
fessional engineering education, 
starting with the ordinary high 
school graduate, five years is not 
too long, and in this, the first year 
may well be taken up entirely with 
courses in liberal arts, with pos- 
sibly the addition of a course on 
engineering operations in general. 

In his latest discussion Dr. 
Steinmetz calls attention to the 
inappropriateness of spending large 
sums for expensive buildings in 
which poorly paid teachers are to 
instruct, and says that ‘After all, 
engineering buildings and college 
laboratories are of secondary im- 
portance compared with the qual- 
ifications of the teacher and _ his 
assistants,’ also that “The glaring 
fault of the college curriculum is 
that quantity and not quality seems 
to be the object sought.’ ” 

—February 1908 


“Also, we invite attention to the 
detailed specifications of our other 
two ee bape of 30 horse-power 
and the other of 20 horse-power 
.,.. «From an automobile adver- 
tisement, December 1907 





Why Vought Projects 
Bring Out The Best 
In An Engineer 


At Vought, the engineer doesn’t often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it’s no wonder. 


For here the engineer contributes to 
history-making projects — among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus- 
mph fighter, details of which are still 
classified. 


The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 
Engineers with many specialties share 
these experiences. Today, for exam- 
ple, Vought is at work on important 
projects involving: 

electronics design and manufacture 

inertial navigation 


investigation of advanced propulsion 
methods 


Mach 5 configurations 


Vought’s excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 
the Vought engineer learns new fields 
while advancing in his own. 
kkk 

Would: you like to know what men 
with your training are doing at 
Vought... what you can expect of a 
Vought career? 


For full information, see our repre- 
sentative during his next campus visit. 


kk 


Or write directly to: 


C. A. Besio 
Supervisor, Engineering Personnel 
Dept. CM-4 
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The Aircraft Designer 


Who Went to Sea... 


IT WAS A ROUTINE CRUISE 

for the Bon Homme Richard 

But for Wayne Burch, it was a memorable climax 

to months of hard work. Aboard the carrier with 

the Chance Vought design specialist was the white- 
lacquered fighter he'd worked on so long. 


* 
Wayne had joined the Crusader dayfighter project 
in Preliminary Design, on alighting and arresting 
gear. He'd transposed his initial drawings into detail 
design and, later, he'd watched his gear pass jig and 
aircraft drop tests. At the Navy Test Center, the 
Crusader’s gear absorbed maximum sink speeds and 
arresting tension, and Burch once more was there 


* 


Now, Navy pilots on the Bon Homme Richard were 
taking the Crusader to sea, and Burch was going 
along. This time his assignment was simply to watch, 
and this time the Crusader was to be just part of 
the picture. Vought wanted him to experience carrier 
life and to see how his new weapon fitted in. For 
Wayne, whose sea log began and ended with one 
day’s fishing from a 20-foot launch, it promised to 
be an eye-opening voyage. 
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For six days the designer shared quarters with Navy 
fighter pilots and had coffee with maintenance men 
He studied aircraft spotting and catapulting, and he 
learned the sign language of the LSO (Landing Sig- 
nal Officer). He marveled at the fingersnap timing 
of the Navy’s deck handlers and at the Bon Homme 
Richard's mid-voyage refueling of two bobbing 
destroyers * 


Wayne calls it “one of the most enjoyable weeks 
of my life” and, as other sea-going Vought 
engineers have discovered, “one of the most profit- 
able, too 

“Now I know the pilot's job, what maintenance 
wants how really big the operation is 

“It's something you don’t get if you stick too close 
to design 

“I guess you'd call it perspective.” 


At Chance Vought the designer stays in touch 
with his product .. . Contact begins in development, 
extends through test and includes, when possible, 

a study by the designer of the tactical environment 
in which his weapon will serve. 


——— ———e 
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CRESCENT 


Insulated Wires and Cables 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, N. J. 






Pictured here are just a 
few of the many wires 
and cables made by 
CRESCENT. They have 
an enviable reputation 
for quality and endur- 
ance. 


C. Edward Murray, Jr. ‘14 


















Plan your future in the fast expanding 















Engineers 
solve a wide 
range of tem- 













perature control 
problems. This 







"thermometer" 





suggests the 
great range of 
refrigeration 







temperatures that 


they meet, Write for 

information 
on available 
training 
courses 














FRICK COMPANY, Waynesboro, Penna. 








REFRIGERATION and AIR CONDITIONING FIELD .. 





IT’S THE TRIANGLE 





FOR— engineering handbooks & ref- 


erence books 
WHERE. — 10% dividends save you money 
AND— your credit is good 


PLUS— free check cashing 








BOO oP. 
412 College Ave. Phone 2-2304 


The First Store in Collegetown 
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Pump-turbine design is now the work. . . Water conditioning chemical, service, and 
hydraulics, the field... of John Jandovitz, equipment specialist in Houston is new 
BSME graduate of College of City of New assignment of Arthur Brunn, BS Chem. E., 
York, '52. University of Tennessee, ‘56 


Field sales engineering of America’s 
widest range of industrial products is choice 


of Roy Goodwill, BSME, Michigan State 
College, ‘54. 


Training Course Gradua 


select wide choice of 
careers at Allis-Chalmers 


Starting up a cement plant in Mexico 
after coordinating all work on it is latest 
job of John Gibson, BS Met, E., University 
of California, '54 


HERE’S variety at Allis-Chalmers. Whether 

you're thinking in terms of types of industries, Nucleonics is chosen field of R. A. Hart- 
kinds of equipment, types of jobs, or fields of work, field, BME, Rensselaer Polytechnic Institute, 
ne ificati f Allis-Chal : ide / 53. Currently he is working on design and 
the diversification o 1S mimers provi es un- development of new nuclear power plant 


surpassed variety. For example: 


Types of jobs industries Equipment Fields 


Research Agriculture Tractors Metallurgy 
Design Cement Kilns Process Engineering 
Manufacturing Chemical Screens Mechanical Design 
Application Construction Earth Movers High Voltage Phenomenon 
Sales Electric Power Transformers Stress Analysis 
Mining Crushers Nucleonics 
Nuclear Power Reactors Electronics 
Paper Control Hydraulics 
Petroleum Pumps Acoustics 
Motors Thermodynamics 
Steam Turbines 


An outstanding training program, started in 1904, is available for those with sufficient background 
is designed to help you find the activity within Learn more about Allis-Chalmers and its train 
these groupings for which you are best suited. Up ing program. Ask the A-C district office manager in 
to two years of theoretical and practical training your area or write Allis-Chalmers, Graduate Train- 
are offered. Direct employment at Allis-Chalmers ing Section, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS ) 
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FIRST with 
OVER-THE-SEAS 


TV...FTL 


Another major “first” has been scored 
by Federal Telecommunication Labo- 
ratories ... broad-band over-horizon 
microwave ...for television (and tele- 
phone) between Florida and Cuba... 
the world's first over-the-seas live TV! 

Here is a typical example of the out- 
standing projects continually under de- 
velopment at FTL—principal research 
center of the world-wide ITaT System 
in the United States, 

Equally inspiring, challenging, and 
high-level are the diversified assign- 
ments under FTL’s long-range program 
. +» providing unlimited opportunities 
for young engineers of unusual ability, 
initiative, and imagination, 

When the time comes to start build- 
ing your professional career — get in 
touch with FTL— first/ 


FTIL’s DYNAMIC RESEARCH PROGRAM 
INCLUDES THESE FIELDS: 
Radio Communication Systems 
Traveling Wave Tubes 
Electronic Countermeasures 
Air Navigation Systems 
Antennas * Missile Guidance 
Transistors and other Semiconductor Devices 
Computers and Data Processing 
Wire Communication Systems 


Excellent graduate schools are easy to 

reach from FIL lecations in these east and 

west coast cities: 

NUTLEY, N. J... .500 WASHINGTON AVE. 
San Fernando, Cal,. 15151 Bledsoe $t. 
Palo Alto, Cal, .. .937 Commercial $t, 


& Bi¥ViGiOn oF 










Federal Telec ication 
Laboratories 


A Division of International Telephone 
and Telegraph Corporation 








Le . 


FTi‘s East Coast Laboratory, Nutley, N. J 
only 28 minutes via bus from New York 
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IAESTE 


(Continued from Page 46) 


has accepted his employment offer, 
he may take part in a chartered 
plane flight to a centrally located 
European city (usually Amster- 
dam) arranged by the American 
IAESTE committee. This flight 
gives the student about thirteen 
weeks in Europe. He is required to 
work for only eight weeks, how- 
ever, thus giving him time for tour- 
ing and sight-seeing. During his 
employment he is paid a wage suf- 
ficient for room and board and 
incidentals. Living quarters are 
often arranged by the employing 
company. The types of accomoda- 
tions available vary they include 
living alone, or living in special 
company living quarters, or room- 
ing with a family. 

In most cases, the student need 
not know the language of the 
country to which he is applying. 
Only Germany and Switzerland re 
that working in 
these countries have a working 
knowledge of German. However, 
those students who could not speak 
the national language generally 
found this to limitation at 
first. By the time they left, how- 
ever, the majority of them had 
gained enough knowledge of the 
language to be able to converse 
freely in it. 

The opportunities available 
abroad under the program are 
many and varied. They include all 
phases of engineering and science. 
The student abroad finds himself 
very often in the position of a guest 
of honor. He is given tours of the 
entire industrial operation and of 
the company’s branch offices 
throughout the country. He is 
sometimes permitted the freedom 
to spend as much time as he wishes 
observing any phase of the indus- 
try which interests him. However, 
warns Mr. Wischeidt, the program 
is primarily a work program, so “be 
prepared to work—get to work and 


quire students 


be a 


learn.” 
oO oO ° 


Further information regarding 
IAESTE may be obtained in the 
Student Personnel Office in Car- 
penter Hall, or by writing directly 
to Mr. Joset Wischeidt, Secretary, 
IAESTE, Institute of International 
Education, | East 67 Street, New 
York, New York 

John Lenard, Arts ‘58 











TECHNIBRIEFS 
(Continued from Page 53) 


radiation in hospitals, in fundamen- 
tal physical studies of radiation, in 
the applications of radiation to in- 
dustrial processes, and, of course, 
in the manufacture of radiation 
meters. 

This ability of radiation to pro- 
duce ionization is used in the de- 
termination of “exposure dose,” 
which is a measure of the radiation 
reaching a given point (i.e., small 
region), based on the amount of 
ionization that the electrons origi- 
nating at the point could produce 
in air. The unit of exposure dose is 
the roentgen. The exposure dose at 
a point is 1 roentgen when the elec- 
trons originating per 0.001293 grams 
of air (the mass contained in 1 cm 
at standard temperature and pres- 
sure) can produce negative (or 
positive ) ions of 1 esu total charge. 

The instrument operates on the 
same basic principle as the free-air 
chamber. There is a small chamber 
of about one cubic centimeter in 
volume containing air, from which 
the ions produced by radiation are 
collected and measured. The wall 
of the air cavity is made of graphite 
and is just thick enough to keep out 
electrons ejected by high-energy 
cobalt rays from air particles out- 
side the instrument or from such 
things as the lead-collimating slits 
that channel the rays into a narrow 
beam. Projecting into the cavity is 
an aluminum center electrode, and 
the ions are collected by applying 
an electrical potential between this 
electrode and the graphite wall. A 
short length of coaxial cable and 
connector are provided for connect 
ing the chamber to the electrom 
eter used to measure the charge 
of the ions. Then, from the meas 
urement of charge the exposure 
dose in roentgens can be calculated. 


ALUMNI NEWS 


(Continued from Page 43) 

Amy Clark Spear, BEE ‘48, is an 
instructor in the electrical depart- 
ment of Mohawk Valley Technical 
Institute in Utica. In her spare time 
(after taking care of four daugh- 
ters), she plans on how best to re- 
model the house bought last year 
Her husband is E. D. Spear 45, 
BEE ‘47. 






THE CORNELL ENGINEER 




















Tear out this page for YOUR STEEL NOTEBOOK... 


Steel nest that hatched a smoother transmission 


OU’RE looking at a ring 
gear “nesting” three small- 
er gears. It's part of one of the 
smoothest shifting transmis- 
sions ever put in a car. But it was 
almost too expensive to build. 
Getting this extra smoothness 
called for squeezing more gears 
into the same size transmission 
case. Nesting was necessary to 
save space. And the big ring 
gear had to be extra tough. The 
problem was to make it eco- 
nomically. 


-oTIMKE 


The manufacturer turned to 
Timken Company metallurgists 
—acknowledged experts in fine 
alloy steels. They showed how 
to save the cost of boring out 
each gear—by starting with 
Timken” seamless steel tubing. 
The hole’s already there. And 
the Timken steel has all 
the toughness a transmission 
needs. It’s another example 
of how Timken Company 
metallurgists solve tough steel 
problems. 


Fine 


TRADE. MARK REG. U.S. PAT. OFF 


WANT TO LEARN MORE ABOUT 
STEEL OR JOB OPPORTUNITIES? 


For information about fine 
steel, send for “The Story 
of Timken Alloy Steel Qual- 
ity”. And for help in plan- 
ning your future, write for 
“Better-ness and Your Career 
at the Timken Company”. 
Just dropa 
card to The 
Timken Roll- 
er Bearing 
Company, 
Canton 6, QO. 


= STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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START TODAY TO 
PLAN TOMORROW 


By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 

Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world’s 
largest steam generator, The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research, The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world’s first nuclear- 
powered cargo vessel. 


These are but a few of the projects — not in the plan- 
ning stage, but in the actual design and manufacturing 
phases — upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 


How is the company doing right now? Let's look at one 
line from the Annual Stockholders’ Report. 


CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 
(in thousands of dollars) 
1954 1955 1956—UNFILLED ORDERS 


backlog) 
$129,464 $213,456 $427,208 «berks 


B&W engineers discuss developments 
in the Universal Pressure Boiler. 


Ask your placement officer for a copy of “Opportunities 
with Babcock & Wilcox” when you arrange your inter- 
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train- 
ing Department, 161 East 42nd Street, New York 17, N. Y. 





Printing 
Promotes 
Progress 


113 E. Green St. 





THE CAYUGA PRESS 


Ithaca, N.Y. 


Phone 2-2781 
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“and 
as evidence of our 
good vmtent...”’ 


It was considered a bold stroke, in Nathaniel Jenkins’ day, to fix one’ 
mark or name to the product of his invention. In 1864, product quality 
control was largely a matter of good intent and determination on the 
part of the maker. Nathaniel Jenkins had that determination and, as evi 
dence of it, put his Diamond mark and signature on every Jenkins Valve 
Over the years, many new and different types of valves have joined the 
Jenkins Valve family. And because the rigid, quality specifications set 
by the founder have never been compromised, the Jenkins Diamond 
trade-mark has steadily gained in value. 

Indeed, to buyers and specifiers of valves everywhere, this mark has 
become a trusted symbol of efficient, economical valve performance 
Jenkins Bros., 100 Park Avenue, New York 17 
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STRESS aud STRAIN... 








The High School senior’s father 
wanted Bill to go to Cornell and 
be an E.E., just as he had done 
many, many years before. 

“But I want glamor, fun, excite- 
ment, money, women!” the poor 
fellow pleaded, “Don't hold me 
back.” 

“Alright,” the father answered, 
“I won't hold you back. But take 
me with you!” 


The M.E. was unburdening him 
self with a group of fellows at his 
house 

Ever since I've been at Cornell, 
all I've thought about is girls! Every 
morning I think about girls! Every 
afternoon | think about girls! Ev 
ery evening | think about girls! All 
| ever think about is tall, beautiful, 
blond girls!” 

‘Why don't you go to a psychi 
atrist?” asked a brother 

| did,” admitted the M.E., “but 
for three weeks all he ever did was 
copy down telephone numbers!” 


o oO oO 


Eestacy is a feeling you feel 
when you feel you are going to feel 
a feeling you have never felt be- 
fore. 


These succinct German-English 
translations are the product ot Ger 
man rocket scientists working at 
Huntsville, Alabama 


Guided Missile—Das skientifiker 
geschutenwerkes firenkrakker, 

Liquid Rocket—Das  skwirten 
jucenkind firenschpitter. 

Rocket Engine—Firenschpitter 
mit schmoken-und-schnorten, 

Solid Rocket—Das schtick kind- 
likercigareten firenschpitter. 

Control System—Das 
und-schoven werke, 

Warhead—Das laudenboomer. 


Nuclear Warhead—Das earge- 
schplitten laudenboomer. 
Hydrogen Device—Das earge- 


schplitten laudenboomer mit ein 
grosse hollengraund und alles ka- 
put. 
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Sectionalization—Machtenze mit 
der pullenoudt und schoventoged- 
der mit ein grosse schpede. 

Reliability—Machtenze sodat al- 
les mekanische parten micht ben 
schtoppen und gepfleinapardten. 

Air to Air—Fromische uppen- 
schteres geschuten tonudder up- 
penschteres bullzei. 

Air to Surface—Fromische up- 
penschteres geschuten daunondek- 
ker. 

Surface to Surface—Fromische 
daunondeker geschuten tonudder 
daunondekker bullzei. 

Surface to Air—Fromische dau- 
nondekker geschuten uppen-uppen- 
schteres Bullzei. 

Management—Das ulzerenbald- 
en grupe. 

Windtunnel— Das 
grupe. 

Public Relations—Das braggen 
und schnoen grupe. 

Computing — Das 
grupe. 

Structural Test—Das pullenpard- 
ten grupe. 

Security —Das schnoopen bunche. 


huffenpuffen 


schlidenruler 


The father put off telling his six- 
year-old son about the expected ad- 
dition to the family, until things 
reached a stage where the boy 
would be sure to ask questions. The 
father broached the subject to the 
boy by saving, “Bobby, the stork is 
coming closer and closer to our 
house ¢ 

Bobbie promptly answered, “I 
hope he doesn't scare mommy, She's 
pregnant, you know.” 


oe o o 


A bachelor never Mrs. anything. 


Qo ° o 


Then there was the one about the 
two strawberries. One said to the 
other, “Honey, if we hadn't been in 
that bed last night, we wouldn't be 
in this jam now.” 


o o Qo 


The Professor entered the doc- 
tor's office complaining about a 
persistant headache. 

“You will have to cut out smok- 
ing,” said the doctor. 














“I never touch tobacco,” replied 
the Prof. 

“You must stop drinking.” 

“I never indulge in alcohol.” 

“Then you better go to bed early 
and stop running around with the 
women.” 

“I got to bed at nine every night 
and I am a bachelor.” 

At this point, the doctor paused 
and thought for a moment. He then 
replied, “Try getting a halo a few 
sizes larger.” 


“The editor's hair grows grey, 
His fingertips grow sore, 

Yet some so-and-so is sure to say 
‘I've heard that joke before’.” 


A first grade teacher fresh from 
college was taking over a class for 
the first time. Upon entering the 
classroom she noticed a nasty word 
on the black board followed by the 
signature: “The Phantom.” So she 
said, “Now children, let’s fold our 
little hands, put them on our little 
desks, and put our heads down 
onto the desks. Then the person 
who wrote this word on the black- 
board can come up and erase it.” 

So they all folded their hands, 
put them on the little desks and 
put their little heads down on the 
desks. All was quiet for a while, 
then there was a thump, thump, 
thump of little feet, a pause, and 
the thump, thump, thump of little 
feet scurrying back to a desk. 

After everything was quiet again, 
the teacher said, “Now let's see if 
the bad word is thoroughly erased.” 
So they looked up at the black- 
board to see a new, nastier word, 
followed by: “The Phantom Strikes 
Again!” 

ce) a ° 
Nurse; “Doctor Jones, I believe 


that engineering student has passed 
his crisis.” 


Doctor: “How can you tell?” 

Nurse: “Well, when I left him he 
was trying to blow the foam off 
his medicine.” 









THE CORNELL ENGINEER 








PHOTOGRAPHY AT WORK—No. 25 in a Kodak Series 


Nuclear reactor vessel for 
Shippingport, Pa. power plant 
designed by Westinghouse 
Electric Co. under contract with 
the A.E.C. for operation by 


Duquesne Light ¢ ompany. 


Where atoms turn into horsepower 


Photograph showing patterns of 
stress concentration. It was taken 
of a plastic model of a reactor 
vessel loaded to simulate the strains 
a real reactor vessel would undergo. 


Radiographs of the reactor vessel 
welds were made with a 15,000,000- 
volt betatron. Every bit of the 

veld had to be 


special teel, « 


proved 


Combustion Engineering designed and built this “couldn’'t- 


be-done” reactor vessel for America’s first full-seale 


nuclear power station. And photography shared the job of 


testing metals, revealing stresses and proving soundness, 


YOUNTLESS unusual—even unique 
& problems faced Combustion 
Engineering in creating this nuclear 
reactor vessel. Nine feet in diameter 
with walls 8% in. thick, it is 235 tons 
of steel that had to be flawless 
seamed with welds that had to be 
perfect. And the inner, ultrasmooth 
surface was machined to dimension 
with tolerances that vie with those 


in modern aircraft engines 


As in all its construction, Combus 
tion Engineering made use of 


photography all along the way. Pho 


important in the busine ind industr 


ind challenging « pportunitic 
J a 


ing, electroni adesigt ind producti ' 


Rochester 4. N. ¥ 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


it Kodak in 


tography saved time in the drafting 
rOOTHS It revealed W here stresses 
and strains would be com entrated 
It checked the molecular structure 
of the steel, showed its chemical 
make-up. And with gamma rays it 
probed for flaws in the metal, imper 


fections in the welds 


Any business, large or small, can 
use photography in many ways to 
save time and money. It can go to 
work in every department — design 
research, production, personnel, 


sales, and accounting 


CAREERS WITH KODAK 


With photography and photographic processes becoming increasingly 


{ tomorrow, there are new 


research enginect 


If vou are looking for such an inters ting opportunity 
for informatian about careers with Kodak 
ind Technical Person el Dept Eastman Kodak 


Addr 
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Although many surveys show that salary 
is not the prime factor contributing to job 
satisfaction, it is of great importance to 
students weighing career opportunities. 
Here, Mr. Gouldthorpe answers some 
questions frequently asked by college 
engineering students. 


Q. Mr. Gouldthorpe, how do you deter- 
mine the starting salaries you offer 
graduating engineers? 


A. Well, we try to evaluate the 
man’s potential worth to General 
Electric. This depends on his quali- 
fications and our need for those 
qualifications. 


Q. How do you evaluate this potential? 


A. We do it on the basis of demon 
strated scholarship and extra-curric 
ular performance, work experience, 
and personal qualities as appraised 
by interviewers, faculty, and other 
references. 

Of course, we're not the only com- 
pany looking for highly qualified 
men. We’re alert to competition and 
pay competitive salaries to get the 
promising engineers we need. 


Q. When could | expect my first raise 
at General Electric? 


A. Our primary training programs 
for engineers, the Engineering Pro 
gram, Manufacturing Program, and 
Technical Marketing Program, gen 
erally grant raises after you've been 
with the Company about a year. 

Q. Is it an automatic raise? 


A. It’s automatic only in the sense 
that your salary is reviewed at that 
time. Its amount, however, is not 
the same for everyone. This depends 
first and foremost on how well you 
have performed your assignments, 
but pay changes do reflect trends in 
over-all salary structure brought on 
by changes in the cost of living or 
other factors. 


Interview with General Electric’s 
Hubert W. Gouldthorpe 


Manager —Engineering Personnel 
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Your Salary 


Q. How much is your benefit program 
worth, as an addition to salary? 


A. A great deal. Company benefits 
can be a surprisingly large part of 
employee compensation. We figure 
our total benefit program can be 
worth as much as 1/6 of your 
salary, depending on the extent to 
which you participate in the many 
programs available at G.E. 


Q. Participation in the programs, then, 
is voluntary? 

A. Oh, yes. The medical and life 
insurance plan, pension plan, and 
savings and stock bonus plan are all 
operated on a mutual contribution 
basis, and you’re not obligated to 
join any of them. But they are such 
good values that most of our people 
do participate. They’re an excellent 
way to save and provide personal 
and family protection. 


Q. After you've been with a company 
like G.E. for a few years, who decides 
when a raise is given and how much it 
will be? How high up does this decision 
have to go? 
A. We review professional salaries 
at least year. Under our 
philosophy of delegating such re 
sponsibilities, the decision regarding 
your raise will be made by one man 
the man you report to; subject to 
the approval of only one other man 
his manager. 


once a 


Q. At present, what salaries do engi- 
neers with ten years’ experience make? 
A. According to a 1956 Survey of 
the Engineers Joint Council", engi 
neers with 10 years in the electrical 
machinery manufacturing industry 
were earning a median salary of 
$8100, with salaries ranging up to 
and beyond $15,000. At General 
Electric more than two thirds of our 
10-year, technical college graduates 
are earning above this industry 


median. This is because we provide 
opportunity for the competent man 
to develop rapidly toward the bigger 
job that fits his interests and makes 
full use of his capabilities. As a 
natural consequence, more men have 


reached the higher salaried positjqns. 


faster, and they are there because of 
the high value of their contribution. 
I hope this answers the questidn 


Tm AQZIsszea TU 


. 
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you asked, but I want to emphasize.’ § 


again that the salary you will be 
earning depends on the valué of 
your contribution. The effect of such 
considerations as years of service, 
industry median salaries, etc., will be 
insignificant by comparison. It. is 
most important for you to pick a job 
that will let you make the most of 
your capabilities. 


Q. Do you have one salary plan for 
professional people in engineering and 
a different one for those in managerial 
work? 

A. No, we don’t make such a 
distinction between these two im 
portant kinds of work. We have an 
integrated salary structure which 
covers both kinds of jobs, all the way 
up to the President's. It assures pay 
in accordance with actual individual 
contribution, whichever avenue a 
man may choose to follow. 


* We have a limited number of copies of 
the Engineers Joint Council report en- 
titled ‘Professional Income of Engi- 
neers——1956."" If you like a 
copy, write to Engineering Personnel, 
Bidg. 36, Sth Floor, General Electric 
Company, Schenectady 5, N. Y 


would 





LOOK FOR other interviews dis- 
cussing: ®© Advancement 
Companies © Qualities We Look For 
in Young Engineers © Personal De- 


in Large 


velopment. 
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